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Abstract

Most of the existing Mandarin Chinese specialised dictionaries of environmental terms are paper
dictionaries, compiled and revised more than ten years ago, and contain mainly noun terms.
Terminological information is restricted to knowledge conveyed by the term and its English
equivalent(s). For readers who want to learn about semantic or syntactic properties of terms and
for readers who want to see usage of terms in real contexts of specialised texts, information
provided in existing dictionaries is insufficient. In this research, we compiled an online Mandarin
Chinese terminological resource, describing Chinese verb terms in the field of climate change.
This resource makes up for some of the deficiencies of existing Chinese environmental
dictionaries, revealing meaning(s) of the term through actantial structure(s) and showing,
through annotated contexts, semantic and syntactic properties of the term as well as its practical

usages in specialised texts. This resource better meets the needs of the audience.

The theoretical basis underpinning this research is Frame Semantics (Fillmore, 1976, 1977, 1982,
1985; Fillmore & Atkins, 1992), and the FrameNet built from it. The main objective of this research
is to discover and define Chinese semantic frames in the field of climate change, and to establish
relations between the Chinese frames defined. The Chinese semantic frames are discovered with
the help of the methodology of the multilingual environmental dictionary DiCoEnviro (and its
accompanying resource Framed DiCoEnviro) (L'Homme, 2018; L'Homme et al., 2020). In order to
make this methodology applicable to a Sino-Tibetan language, Chinese, we modified and adapted
this methodology to suit the description of Chinese terms and definition of Chinese semantic
frames. Some of the changes and adaptations are based on the Chinese FrameNet (CFN) (Liu &

You, 2015).

In order to discover Chinese semantic frames, a monolingual Mandarin (Chinese) Climate Change
Corpus (MCCC) was first compiled. This corpus contains 224 authentic Chinese specialised texts
in the field of climate change, totaling 1,228,333 Chinese characters, which is 547,592 Chinese

words. Following this, candidate terms were automatically extracted from MCCC using the corpus



management and analysing software — Sketch Engine. After manual analysis and validation, which
of the candidate terms are true terms was clarified. Subsequently, the actantial structure of each
term was written by analysing the contexts where the term occurs. Next, each sense of a
polysemous term was placed in a separate entry and 16-20 contexts were selected for each entry.
Then, each context was annotated in terms of three layers — semantic structure, syntactic function
and syntactic group. After this, the terms were classified according to the scenarios they evoke.
Terms that depict the same scene or situation in the field of climate change, have similar actantial
structure, and share the majority of circumstants are categorised into one semantic frame
(criteria based on the project DiCoEnviro ('Homme, 2018; L'Homme et al., 2020)). After Chinese
semantic frames were identified, each frame was defined. Finally, the discovered Chinese frames
were linked according to the eight types of frame relations proposed by Ruppenhofer et al. (2016).

To be displayed online, term entries and semantic frames were encoded in XML files.

Guided by this research methodology, we eventually discovered and defined 23 Chinese semantic
frames. The end result of this research is a frame-based Mandarin Chinese terminological
resource specialised in the field of climate change. This terminological resource consists of two
parts. The first part is the description of a total of 39 Chinese verb terms. With each meaning of a
polysemous verb term placed in a separate entry, there are a total of 59 entries (each entry
contains the actantial structure and annotated contexts). A total of 1,027 contexts were
annotated. The second part of this resource presents the 23 Chinese semantic frames identified

as well as the relations between frames.

Keywords : verb terms, semantic frames, Mandarin, climate change, terminological resource,

Frame Semantics, Chinese FrameNet



Résumé

La plupart des dictionnaires spécialisés de termes environnementaux en mandarin sont des
dictionnaires papier, compilés et révisés il y a plus de dix ans, et contiennent principalement des
termes nominaux. Les informations terminologiques se limitent aux connaissances véhiculées par
le terme et son ou ses équivalents anglais. Pour les lecteurs qui souhaitent connaitre les
propriétés sémantiques ou syntaxiques des termes et pour les lecteurs qui veulent voir I'usage
des termes dans des contextes réels de textes spécialisés, les informations fournies par les
dictionnaires existants sont insuffisantes. Dans cette recherche, nous avons compilé une
ressource terminologique en ligne du mandarin, décrivant les termes verbaux chinois dans le
domaine du changement climatique. Cette ressource comble certaines des lacunes des
dictionnaires environnementaux mandarin existants, en révélant le(s) sens du terme a travers
la(les) structure(s) actantielle(s) et en montrant, a travers des contextes annotés, les propriétés
sémantiques et syntaxiques du terme ainsi que ses usages pratiques dans des textes spécialisés.

Cette ressource répondra mieux aux besoins du public.

La base théorique qui sous-tend cette recherche est la Sémantique des cadres (Fillmore, 1976,
1977, 1982, 1985; Fillmore & Atkins, 1992), et le FrameNet construit a partir de celle-ci. L’objectif
principal de cette recherche est de découvrir et de définir des cadres sémantiques chinois dans
le domaine du changement climatique, et d’établir des relations entre les cadres chinois définis.
Les cadres sémantiques chinois sont découverts a I'aide de la méthodologie du dictionnaire
environnemental multilingue DiCoEnviro (et de sa ressource d’accompagnement Framed
DiCoEnviro) ('Homme, 2018; L'Homme et al., 2020). Afin de rendre cette méthodologie
applicable a une langue sino-tibétaine, le chinois, nous avons modifié¢ et adapté cette
méthodologie pour qu’elle convienne a la description des termes chinois et a la définition des
cadres sémantiques chinois. Certaines de ces modifications et adaptations sont basées sur le

Chinese FrameNet (CFN) (Liu & You, 2015).

Afin de découvrir les cadres sémantiques chinois, un corpus monolingue en chinois mandarin sur

le changement climatique (MCCC) a d’abord été compilé. Ce corpus contient 224 textes



authentiques chinois spécialisés dans le domaine du changement climatique, qui totalisent
1,228,333 caractéres chinois, soit 547,592 mots chinois. Puis, les termes candidats ont été
automatiquement extraits du MCCC a I'aide du logiciel de gestion et d’analyse de corpus — Sketch
Engine. Aprés une analyse et une validation manuelle, nous avons déterminé quels termes
candidats sont des termes réels. Par la suite, la structure actancielle de chaque terme a été écrite
en analysant les contextes ou le terme apparait. Ensuite, chaque sens d’un terme polysémique a
été placé dans une entrée séparée et 16-20 contextes ont été sélectionnés pour chaque entrée.
Puis, chaque contexte a été annoté en fonction de trois couches — structure sémantique, fonction
syntaxique et groupe syntaxique. Ensuite, les termes ont été classés en fonction des scénarios
gu’ils évoquent. Les termes qui dépeignent la méme scéne ou situation dans le domaine du
changement climatique, qui ont une structure actantielle similaire et qui partagent la majorité
des circonstants sont classés dans un seul cadre sémantique (critéres basés sur le projet
DiCoEnviro (L'Homme, 2018; L’'Homme et al., 2020)). Apres avoir identifié les cadres sémantiques
chinois, chaque cadre a été défini. Enfin, les cadres chinois découverts ont été reliés selon les huit
types de relations entre cadres proposés par Ruppenhofer et al. (2016). Pour étre affichés en

ligne, les entrées de termes et les cadres sémantiques ont été encodés dans des fichiers XML.

Guidés par cette méthodologie de recherche, nous avons finalement relevé 23 cadres
sémantiques chinois et nous les avons définis. Le résultat final de cette recherche est une
ressource terminologique en chinois mandarin basée sur des cadres et spécialisée dans le
domaine du changement climatique. Cette ressource terminologique se compose de deux parties.
La premiére partie est la description d’un total de 39 termes verbaux chinois. Chaque sens d’un
terme verbal polysémique étant placé dans une entrée séparée, il y a au total 59 entrées (chaque
entrée contient la structure actantielle et les contextes annotés). Au total, 1,027 contextes ont
été annotés. La deuxieme partie de cette ressource présente les 23 cadres sémantiques chinois

identifiés ainsi que les relations entre les cadres.

Mots clés : termes verbaux, cadres sémantiques, Mandarin, changement climatique, ressource

terminologique, Sémantique des cadres, FrameNet Chinois
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1 Introduction

This research looks into semantic frames categorising Mandarin Chinese verb terms identified
from a specialised corpus in the field of climate change. This specialised corpus compiled as the
very first step of this research serves as the source of Mandarin terms and contexts where these
terms occur. For the purpose of discovering frames, Mandarin verb terms are described in terms
of their semantic and syntactic properties. The end result of this research is a frame-based
Mandarin Chinese terminological resource consisting of two parts — one is the description of
Mandarin specialised verb terms; the other one presents the semantic frames identified as well
as the relations between frames. This research proposes a way of writing specialised term entries
with regard to their practical usages in specialised texts. This research provides a new angle for

studies into Chinese terminology and lexicography.

1.1 Statement of the problem

To find out how environmental terms are described in today’s available Chinese dictionaries
specialised in the domain of the environment, we found ten Chinese dictionaries of
environmental terms (see Table 1). These dictionaries have different purposes of compilation and
different readerships. In the following paragraphs, we present three representative dictionaries
— (REERIFKEEHLY  (Environmental Science Dictionary) (2008), Ty XUAEAE 25 5 31 15 1]
) (English-Chinese Bilingual Ecology & Environment Dictionary 3rd ed.) (1999), and (Iz$E%}

B 5A L) (An English Chinese Dictionary of Environmental Sciences) (1986).

<1> (MEERZZKEH)  (Environmental Science Dictionary) (2008)

The (IFIERIEKEEHY)  (Environmental Science Dictionary) (2008) contains 8,380 important
and common nominal terms in all disciplines of environmental science. The dictionary aims to
clear up doubts and confusion on the part of its readers, including environmental scientists, as
well as a wide range of professionals in science, engineering, agriculture, medicine, law,

economics and management. To inform the reader of the knowledge conveyed by terms, the



information in the term entry consists mainly of an explanation of the concept denoted by the

term.

xT shou

For example, the information in the dictionary entry of the term ¥ i “‘absorption’ (see Figure 1)

includes the pronunciation of the term in Chinese phonetic alphabet — xishou, its English

equivalent between brackets — (absorption), and an explanation of the concept designated by the

xT shéu xT shou

term M2 UK “absorption’. It is important to note that the definition of B i ‘absorption’ here does

xT shou qi

not explain the meaning of the term " X ‘absorption’ itself; rather, it explains the process of S,

t7 xT shéu

I UK “gas absorption’, which is the process of the separation and purification of a gas mixture

using a liquid absorber in chemical production.

xishou

UL ul‘.m_wplmw‘ F A | r"h H 41 rn(1 &
[EIAHFAR BE,  LUIE T A% o 4 W2 WL ) 4 18 A4 f’f RESE
PidfE. e LE=PE2—1 .'1'-_'_-‘;“ i 'H ‘B IG. HeS
g OQABEAESE K, 5% '1{'3"‘7' Bk, BEEPE
BRI BCERE, WA E RN @B TS
VAT MR, PRSIk S @RI
RGBS, R R S, T AMER
|;. 4 Jr, 1] r b £ = o S 1{(IJ";;_' -l'A:-"’ TR 1-.:Jr o

3 rfﬂ FI 11 ;;mf}f FRdr. RWIERIKNEEREEGEED
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H 43 S B4 40 W W AT 26 4 4y R e . MRIBGE R T BN T
SO,. NO,. HCl. HF. SiF,. NH, fl H,S HH &5
xT shou

Figure 1.— Term entry I ‘absorption’ in (AEZRE~ KEEHL) (Environmental Science Dictionary)
(2008, p. 731)

Very similar in entry content to (M EER}ZKEEH)  (Environmental Science Dictionary) (2008)
are the online dictionary ( ¥% 5% £} £ K & # ) * (Environmental Science Dictionary) (see

Appendix 1.1) (2002) compiled by the National Academy for Educational Research of Taiwan and

1The online (IRIEF}EEKEFIL) has been compiled by National Academy for Educational Research (Taiwan)
based on its paper version (IRIZBIEEKEEILY (Environmental Science Dictionary) (Yu et al., 2002).



(AR S TR ARRER)
Technology) (2005) (see Appendix 1.2).

(Dictionary of Environmental Science and Engineering

<2> (TEP RS S5IAEIR M) (English-Chinese Bilingual Ecology & Environment Dictionary
3" ed.) (1999)

The original author of this dictionary is P.H. Collin, and the Chinese translation and revision was
done by Wang et al. at the Department of Environment and Chemistry, Beijing University of
Technology. This dictionary is suitable not only for readers who already know basic vocabulary in
the field of the environment, but also for non-specialists. The dictionary features simple
definitions of terms and a wealth of example sentences for each term. Example sentences are

taken from newspapers and magazines in the UK and the US.

Figure 2 shows the entry of the term absorb in the dictionary. We can see the term absorb, its
pronunciation in International Phonetic Alphabet, its part of speech, a brief English definition and
a Chinese translation of the definition, followed by an English example sentence containing the
term absorb and a Chinese translation of the example sentence. Under the heading of absorb,

there are also the term absorbent, the noun absorption, and the noun phrase absorptive capacity.

absorb[ ab'zob] v. to swallow up »  FHAZ Y ER A KR A, 8

consume; to take something up by
chemical action; {of a solid) to take
up a liquid MR g ( TR & 2 3 #E; 3 it
e 1F o s R R 4 B
&): Salt absorbs moisture in the
air  HBEE PR KD

<absorbent [ab'zabont ] 1 adj.
which absorbs W 4 ¥ 5 { B WA 1)
oxygen absorbent = able to take up
oxygen RERI(RERIES) 2 n.
substance o part of organism (e. g.
root tip) which can take up moisture,

nutrient, etc. B W 7 ( B8 W i 7K 4.

k)

< absorption{sb'zopfen] 7. ac-
tion of taking a iiquid into a solid i
(FEREEANEERIEA): absorp-
tion plant = pert of a petroleum pro-
cessing plant., where oil is extracted
from natural gas T Y B (Enb i &

B—8a ZEBMNXARS PRI
i1 ); sound absorption factor =

number indicating the amourt of
sound energy absorbed by a surface F5
FRREF(FER b —REREE
RERE)

{absorptive capacity[ obzoiptivke
‘peestt1] 7. ability 10 take up mois-
ture, nutrient, etc. TYLEE 77, UL
EORBA S, RASHES)

Figure 2.— Term entry of absorb in (e XUFEAEL S5 EER L)  (English — Chinese bilingual

ecology & environment dictionary 3™ ed.) (1999, p. 2)



<3> (IRIERLELZZEEIM)  (An English Chinese Dictionary of Environmental Sciences) (1986)

This dictionary contains more than 45,000 terms related to environmental science and can be
used by those engaged in environmental science research and related work, including research
personnel and scientists, teachers and students in universities and colleges, management
personnel, and translators and editors. The content of entries of the dictionary are mainly the

English terms and their corresponding Chinese equivalents. As can be seen from Figure 3, the

xT shéu tan

entry of the English term absorb contains only its two Chinese equivalents: W I ‘absorb’ and %

bing
Jt ‘swallow up’. absorb WU, FrOf
absorbability WU EE Ty, MRS
absorbance WU E, JLEE
absorbancy index "R JtFEE)
absorbate  #EIR I I E
absorbed dose M IAC T &
absorbed layer WUk &
absorbent [1] WU/, AWK
JI1 [2] MRS
absorbent bed MUK, WU E
absorbent cotton it fig ¥
absorbent filter Wi 8 2%
absorbent paper " /KA
absorbent solution WYL
absorber [1] WU #§ [2] 0=
av, ARMEAR
absorber cooler Wit (#31)) ¥
GIE
absorber washer W YSCIG il %
absorbing apparatus WX I E
absorbing capacity WRUKRE ST, T
&
absorbing chemical WA A
absorbing column W IfitAE, WL
b5
absorbing duct VH &Y, WMEE
absorbing medium WU/ E
absorbing moisture W} &
absorbing power Wi 77
absorbing silencer WS 2%
absorbing surface W UCER T
absorbing tower I HE

Figure 3.— Term entry of absorb in (IRIZHRIZ2AFAEIL) (An English Chinese Dictionary of
Environmental Sciences) (1986, p. 3)



Other dictionaries with terminological information very similar to that given in {IR¥EF} 2445
BEHL)  (An English Chinese Dictionary of Environmental Sciences) (1986) include {ZEVX X ] ¥
55 T FE1A # )  (English-Chinese and Chinese-English Dictionary of Environmental Engineering)
(2009) (see Appendix 1.3), ( % ¥ Eik} %) (An English-Chinese Dictionary of
Environmental Science) (2000) (see Appendix 1.4), (ZEHIXIAEEEFEH )  (English-Japanese-
Chinese Environmental Dictionary) (1988) (see Appendix 1.5), (I « WHIFEERL2E 5 TR
ICF M )  (An English-Chinese Chinese-English Glossary of Environmental Science and
Engineering) (2012) (see Appendix 1.6), and (ZfEy IR 8517 M) (English-German-Chinese

Environmental Dictionary)(2001) (see Appendix 1.7).

From the dictionaries presented above (and in Table 1), we can see that most of the existing
Chinese dictionaries of environmental terminology are paper dictionaries, compiled and revised
more than ten years ago. Additionally, the terms included are mainly nouns, and the
terminological information given consists mainly of explanations about the knowledge conveyed
by the terms and their equivalents in languages such as English. There is no information on the
semantic and syntactic properties of terms, nor on the links between terms. Moreover, usages of
terms in authentic specialised texts as well as real contexts where terms occur are also absent in

most of today’s available Chinese dictionaries of environmental terms.

Readers of specialised environmental dictionaries include those working in the field of the
environment or related fields — researchers working on environmental protection, students and
professors specialising in the field of the environment, officials of environmental agencies, and
enterprises. Students, writers, and the general public who are concerned about the environment
are also readers of specialised environmental dictionaries. For readers who want to learn about
semantic or syntactic properties of terms, for readers who want to know about relations between
terms, for readers who want to see usages of terms in real contexts of specialised texts,

information provided in existing specialised environmental dictionaries is insufficient.



Table 1 compares the above-mentioned 10 available Chinese environmental dictionaries in terms

of year of publication, source, mode of presentation (print or online) and content of entry.

No. | Name of dictionary Year of Source Mode Content of entry
Publication

1 CRERl 2 FE ) 2008 Mainland | Paper Chinese term, its English
Environmental Science China equivalent, and
Dictionary explanation

2 (ERIERLEE A2 SH B L) 1986 Taiwan Paper English term and its
An English Chinese Dictionary Chinese equivalent(s)
of Environmental Sciences

3 CILPOBARA 7S 5 IR 85 1] 1999 Mainland | Paper English term, its
iy China pronunciation in
English-Chinese Bilingual International Phonetic
Ecology & Environment Alphabet, its part of
Dictionary, 3™ ed speech, a brief English

definition with Chinese
translation, an English
example sentence and its
Chinese translation.

4 (ERE R R FR LY 2002 Taiwan Online & Chinese term, its English
Environmental Science Paper equivalent, and
Dictionary explanation

5 (R ) P TR 1] L) 2009 Mainland | Paper English term and its
English-Chinese and Chinese- China Chinese equivalent(s)
English Dictionary of
Environmental Engineering

6 (PR R 1R ) 2000 Mainland | Paper English term and its
An English-Chinese Dictionary China Chinese equivalent(s)
of Environmental Science

7 (AR 25 TR 2005 Mainland | Paper Chinese term, its English
Jii) China equivalent, and
Dictionary of Environmental explanation
Science and Engineering
Technology

8 (EASNES =3P 1988 Mainland Paper English term, and its
English-Japanese-Chinese China Japanese and Chinese
Environmental Dictionary equivalents

9 (I« WA RI 5 T | 2012 Mainland | Paper English term and its
FERVCF I China Chinese equivalent(s)
An English-Chinese Chinese-

English Glossary of
Environmental Science and
Engineering

10 (EEZS k) 2001 Mainland | Paper English term (with part of
English-German-Chinese China speech) and its German
Environmental Dictionary and Chinese equivalent(s)

Table 1. — Information of the ten Mandarin Chinese dictionaries

specialised in the field of the environment




To begin with, most dictionaries do not include terms of parts of speech other than nouns. In fact,
as has long been proposed by other approaches to terminology including the textual approach
(Bourigault & Slodzian, 1999) and the lexical-semantic approach (L'Homme, 2004, 2020), terms
could be in the linguistic form of not only nouns, but also verbs, adjectives and adverbs. For a few
dictionaries that do include verb terms, the valence and argument structures of verb terms are

absent.

Argument structure is essential for understanding the meaning(s) of a verb term. The argument
structure reflects deep semantic relations (Gu, 1994). Sometimes different sentence
constructions of a verb actually have the same argument structure. The analysis of this argument
structure can lead us to a proper understanding of the exact meaning shared by these sentences.
Besides, whether a sentence is valid or not is dependent upon whether it conforms to the

argument structure and whether argument(s) of the verb is(are) present or not (Huang, 2007).

The second insufficiency is that in existing dictionaries there is no information about usage of the
term in specialised texts. Authentic contexts containing the term can help users understand the
knowledge behind the term, the meaning of the term as well as the situation(s) in which the term

is used in the specialised field.

The third insufficiency is that different meanings of polysemous terms are often not distinguished

properly in most available specialised dictionaries in the field of the environment. For example,

xT shéu

in the case of the term "I ‘absorb’, we observed that in the Mandarin Climate Change Corpus

xT shéu

(MCCC) (see Section 4.1), the verb W% ‘absorb’ has two meanings, occurring in two situations in

zhi wi xT shéu ér ydnghua tan

the field of climate change. One is the situation of fE#" Y& — %A L A% ‘plants absorb carbon

xT shou shi fang

dioxide’, where the opposite of the term W Ui ‘absorb’ is #£Jil ‘release’. The other is the situation

di bido x7 shéu fu she xT

in the context of R UL FE ST ‘the Earth’s surface absorbs radiation’, where the opposite of fJ¢

shou fan she

K ‘absorb’ is <5} ‘reflect’. Nevertheless, the distinction is not drawn between these two



xT shou

meanings of the term WU ‘absorb’ in the three environmental dictionaries we have presented

earlier (see Figure 1, Figure 2 & Figure 3).

Lastly, relationships between specialised terms in the whole conceptual structure of the domain
of the environment are absent in many currently available dictionaries of environmental
terminology. Terms and especially relationships between terms offer us the means to access the
conceptual structure or knowledge organisation of a specialised domain (Ahmad & Rogers, 2001).
Compared with general-language lexical units, terms in a specialised field are far more
interconnected within the knowledge framework of the field. Thus, it is quite conceivable that a
full comprehension of the meaning(s) of a term relies on a proper understanding of the

conceptual framework that the term evokes.

Therefore, we would like to compile an online terminological resource based on Frame Semantics
(Fillmore, 1976, 1977, 1982, 1985; Fillmore & Atkins, 1992), a model that can describe and
account for the semantic and syntactic features of terms. This terminology resource will make up
for the insufficiencies of existing Chinese environmental dictionaries and better meet the needs

of the audience.

Although there have been reports (Dolbey et al., 2009; Faber, 2011; Schmidt, 2009; L'Homme,
2008) of applying Frame Semantics/FrameNet methodology to terminology and compiling frame-
based terminological resources, there are few examples of such research literature, and most of
them focus on languages other than Chinese. Furthermore, no relevant research literature has
been found on Chinese frame-based online specialised dictionary in the field of climate
change/the environment. This is the background of the proposed research direction “discovering

Chinese semantic frames in the field of climate change” in this dissertation.

1.2 Objectives of the research

The main objective of this research is to discover and define Chinese semantic frames in the field

of climate change, an important sub-domain of the field of the environment. The multilingual



environmental dictionary DiCoEnviro? and its accompanying resource Framed DiCoEnviro® serve

as basis for this research.

The specific objectives of this research are as follows:
(1) Compile a monolingual Mandarin Chinese specialised corpus in the field of climate change;

(2) With the methodology of Chinese FrameNet (CFN) as reference, adapt the research
methodology of the project DiCoEnviro and its accompanying resource Framed DiCoEnviro to suit

it for the description of Chinese specialised terms and Chinese semantic frames;

(3) Describe Mandarin (Chinese) verb terms in the field of climate change: write their actantial
structures; annotate contexts where terms occur with the help of Chinese grammar — annotate
realisations of participants (actants and circumstants) of a verb term in its contexts in terms of
three layers, namely their respective semantic roles played in the context, their syntactic

functions (i.e. grammatical functions) and their syntactic groups (i.e. phrase types);
(4) Discover, identify and define Chinese semantic frames in the field of climate change.

(5) Establish relations between the Chinese frames defined.

1.3 Hypotheses of the research
In this research, we formulate the following three hypotheses:

Hypothesis 1: Chinese terminology can be described and analysed using a specific terminological

research method.

There are many existing Chinese environmental dictionaries that contain Chinese terms in the
field of the environment. We hypothesise that Chinese environmental terminology can be

described using the research methodology of the dictionary DiCoEnviro (L'Homme, 2015, 2018;

2 DiCoEnviro: http://olst.ling.umontreal.ca/cgi-bin/dicoenviro/search enviro.cgi
3 A framed version of DiCoEnviro: http://olst.ling.umontreal.ca/dicoenviro/framed/index.php



http://olst.ling.umontreal.ca/cgi-bin/dicoenviro/search_enviro.cgi
http://olst.ling.umontreal.ca/dicoenviro/framed/index.php

L'Homme et al., 2020), which is a multilingual dictionary containing environmental terminology in

French, English, Spanish, Italian and Portuguese.

Hypothesis 2: When applying the research methodology of the project DiCoEnviro to describe

Chinese terminology, the characteristics of Chinese terms need to be taken into account.

Unlike Indo-European languages, such as English and French, Chinese is a language of
monosyllabic morphemes* and belongs to the Sino-Tibetan family of languages. Conceivably,
compared with English and French, Chinese has different morphological, lexical and syntactic
features. These differences pose difficulties when describing terms and annotating contexts. It is
important that we adapt our research methods according to the characteristics of Chinese terms.
For example, we need to put forward Chinese annotation labels of syntactic functions and

syntactic groups.

Hypothesis 3: Chinese terminology shares features with English and French terminology.

The natural environment is the same for speakers of different languages in different parts of the
world, so many concepts are the same, only expressed differently in different languages.
Therefore, we can hypothesise that there are terms in English and Chinese that express the same
concepts, actions and processes. We can also assume that for an English term, if we find a Chinese

term that designates the same concept, then the Chinese term is equivalent to the English term.

1.4 Structure of the dissertation

This dissertation consists of six chapters.

4 Chinese is basically a language of “one-syllable morpheme”— the majority of one-syllable characters (even though
not being “words”) do bear meaning(s), and they are called one-syllable morphemes (Fang, 2009, pp. 25-26).
Detailed explanation of morphemes and word-formation of Chinese can be found in Appendix 8.

10



This present introduction chapter points out insufficiencies of currently available Chinese
dictionaries of environmental terminology. After this, the chapter outlines the research objectives

and formulates three hypotheses.

Chapter 2 reviews five existing Chinese lexical resources: Chinese FrameNet (CFN) — a net of
Chinese semantic frames; Mandarin VerbNet (MV) — a lexical-semantic knowledge base; Sinica
Treebank, a tagged corpus of parsed sentences; Chinese Proposition Bank (CPB), a corpus of
semantically annotated texts; and HowNet, a knowledgebase. The Chinese FrameNet (CFN),
created by a research group led by Professor Kaiying Liu and Professor Liping You at Shanxi
University (China) and based on the English FrameNet (FN), serves as an important reference for
the methodology developed in this dissertation. The chapter shows that considerable progress
has been achieved in the compilation of (online) Chinese lexical resources. However, no literature
has been found on the application of the theory of Frame Semantics to the description of

Mandarin Chinese terms in the field of climate change/environment.

Chapter 3 explains Frame Semantics (Fillmore, 1976, 1977, 1982, 1985; Fillmore & Atkins, 1992),
the theoretical framework underpinning this research. The chapter firstly introduces Fillmore’s
case grammar (1966, 1968), and explains how case grammar later developed into the theory of
Frame Semantics. After explaining the concept of “semantic frame”, the chapterillustrates it with
examples from the Chinese language. Regarding the application of Frame Semantics to specialised

terminology, the project of Chinese Medical Event FrameNet (CMEF) is explained in detail.

Chapter 4 elaborates on the research methodology for the compilation of the Chinese
terminological resource. The specific steps of the methodology are: 1) construction of the corpus
MCCC; 2) extraction of candidate terms; 3) validation of candidate terms; 4) sense distinction; 5)
actantial structure; 6) selection of contexts; 7) annotation of contexts; 8) definition of semantic
frames; 9) establishment of relations between semantic frames; 10) encoding of term entries and

semantic frames.

11



Chapter 5 starts by presenting the compiled online Mandarin Chinese terminological resource

(http://olst.ling.umontreal.ca/dicoenvirozh/dicoenviro-bilingue-fr.hntml) as well as the Chinese

frames discovered (http://olst.ling.umontreal.ca/dicoenviro/framed/index.php, the part of

Chinese frames). It then compares English terms and Chinese terms with an in-depth analysis of
their similarities and differences. This is followed by a comparison between Chinese frames
defined and existing English frames in Framed DiCoEnviro. Finally, difficulties encountered when

writing Chinese term entries and how they are resolved are discussed in detail.
The last chapter summarises the dissertation before pointing out the originality and significance

of the current research and proposes research directions for future research looking into

specialised terminological resources based on Frame Semantics.

12
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2 Existing Chinese lexical resources

2.1 Chinese FrameNet (CFN)

Chinese FrameNet (CFN) is a semantic knowledge base of Mandarin Chinese lexis. Professor
Kaiying Liu, Professor Liping You and their research group at Shanxi University (China) have been
working on the project since 2004. With Fillmore’s Frame Semantics (1982, 1985) as theoretical
basis and the Berkeley English FrameNet as reference, the CFN project has constructed 309
Chinese frames, among which 238 frames were translated from the English FrameNet and 71
frames were defined for the CFN. A total of 3,151 lexical units are categorised and encoded in
semantic frames. The eventual goal of the CFN project is to build a large-scale Chinese semantic
dictionary based on authentic Chinese corpus data; by describing lexical units in semantic Web
markup language, CFN will be a semantic dictionary that is computer-readable and intelligible (Liu
& You, 2015). Without doubt, CFN constitutes a valuable semantic resource for Chinese frame

semantic analysis and Chinese language processing.

The construction of CFN is based on four corpora of authentic Chinese texts — the CCL corpus
(compiled by the center for Chinese Linguistics, Peking University), the CIPS-ParsEval-2009, and
the two corpora compiled by Shanxi University — the Shanxi Tourism Corpus and the Chinese

Reading Comprehension Corpus, CRCC.

The CFN project mainly consists of a frame database, a database of lexical units and a database
of annotated sentences (including a database of phrase type analysis and a database of syntactic
analysis). The frame database describes lexical units according to the frame they belong to. Each
semantic frame contains a frame name, a frame definition, core frame elements, non-core frame
elements, frame relations and lexical units in the frame. Table 2 illustrates the frame of []iA
| Arriving] in CFN, a frame adapted directly from the English FrameNet. (See Appendix 2 for the
English Translated version of Table 2). We can see from Table 2 that all frame elements in this

frame are clearly defined.

13



FiX| Arriving
SN FRERARTIE BARR AR . Hbs ol BERIA MR, BN B SCh A B, B0E SR A B R
o iz X

BORERTR

H #r[goal] Hbm e iAiash 2 b2 b, BT &Itz b, i, FATEFBTE T EER

FergtA[thm] Fers R ta stk

FZOIEFTTR

FEBEHEthm_c] | REREERAA LIS HeA RS B K 1A

JE45[dep] AT ORI SR AR BIE NG . B, BUR LA FREERR T

HbpRASg_cl | B2 208 Hbait Hbspr 2 3L RS

EHfi[manr] RO AT TR SRR A IR, FORFIRIZ BN L . LA HAl 1
Dlo Biltn, BAE NI EHEDE S

J7%[mns] ZHER TR TR A FIE K )5 0

feiktis[mot] | ARMEAIRIE M T EARREa, E AL TR 00 TR B AR I8 TR S8
flhn, FAREERERINELR; BT TR0 =T

12 [path] Bipfrizshrpue, BEAESE S, AR bR

P ri[src] WA VIR ISE AN R s, 2SR T LRk Y A S R v REIY, (HH IR
ISR AR AN o 0, e R ALK FiX B

i ] [time] ZHEZL TG 2R L BIRIX — B A tH LA B[]

EERR

ACHEHE

THEHL:

SHEZE: [f 1% i /Motion_scenario]

FrHESE

Z

Wt

Bk v, KEv, HAv, kv, REv, ER v, Eidtv, E2lv, FERv, BXRv, #v, FZEv
Table 2. — Frame [3IJiA | Arriving] in the Chinese FrameNet (Liu & You, 2015, p. 40)
In the database of lexical units, information encoded for each unit include a definition of the

lexical unit and annotation report(s) delineating construction patterns and syntactic realisations

huo x1

of frame elements. Tables 3 and 4 illustrate the annotation reports of 3£7%. Table 3 provides us

huo x1

with a clear picture of how each argument of the predicate verb 3£7& ‘learn (of an event)’ is

realised syntactically, the phrase types and syntactic functions of each argument. More
importantly, this report informs us on the frequency of each argument in actual contexts. For

example, we can see from Table 3 that “mns(/772:)[means]”, though being a frame element for
hud xT

3K ‘learn (of an event)’, appears less frequently in actual contexts compared with “time( [8])”,

a non-core frame element. Table 4 shows the 6 syntactic construction patterns of argument

14



huo x1

structure for the verb 3% ‘learn (of an event)'. It can be seen clearly that the first argument

structure “cog(I\ 513 ) evid(fR9E) tgt(3£ %) cont(N %¥)” is the most common in contexts.

HEZR TR

[Frame element]

cog CGAHIE)
cont (%)

evid (R#E)
mns ()
time (aD

PR
[Number of
annotation]

18

19

16
1
6

AL AL

[Frequency]

18
17
2

16

1
6

TLR R
[Type of
element]

It R
7RI
VN
It R
ERZLITR

Table 3. — Annotation report of LU $£7& v. - Syntactic realisations of FEs of 37 v. (Liu & You,

PRESCE
11 ( A%\%&)
10

1 (RED

1 G250
1

1 CBH0
1

cog GARIF)
np
subj
np
subj

cog CIAKIF)

np
subj_s
cog CAHIF)
np
subj
time (I [a])
tp
adva
cog GARIF)
np
subj
cog GAHIF)
np
subj

TR HEDRE
[Phrase type] [Syntactic
function]
np subj
dj obj
np obj
pp adva
vp va
tp adva
2015, p. 75)
T XA
evid CHR¥E) tgt GGRZD
pp
adva
pp
adva
supp (Z## time (Y [A])
i)
tp
adva
time C(i[A]) evid (HR¥E)
tp pp
adva adva
cog CAFI#E) tgt GRZ)
np
subj
tgt GGRZ) cont (%)
dj
obj
mns (/5i%) tgt GRZ)
vp
va

cont (%)
dj
obj
np
obj
tgt GRZD

tgt GRZ

cont (NZ)
dj
obj

cont (NZ)
dj
obj

cont (%)

np

obj
cont (W%

dj

obj

Table 4. — Annotation report of LU 3£7& v. - syntactic patterns of argument structure of $7&

v. (Liu & You, 2015, p. 75)

In the annotated sentence database, sentences containing the target lexical unit are annotated

semantically and syntactically in terms of three layers: syntactic function, phrase type and frame

elements. The CFN has developed a complete and detailed set of annotation guidelines (Liu &

You, 2015) that are particularly suitable for Chinese sentence annotation. The labels of phrase

15



types and syntactic functions devised based on Chinese grammatical rules help account for
syntactic realisations of frame elements. Here is an example of an annotated sentence in CFN.

This sentence was extracted from CRCC.

W4k, <tot-np-subj B& Y 1% | X ><supp h ><tgt="8& @3 v><par-np-obj BL W 77 4 & /" &
X B X8 2 = AR HE R oA K30 .
“In addition, the acid rain control area should include areas where the acid rain pollution is the
most serious and regions where the emission of sulphur dioxide is the largest.”

(Liu & You, 2015, p. 85)

bdo han

The target term (marked as “tgt”) described in this sentence is f % ‘contain’, belonging to the

frame [E4% |include]. “Total” and “part” are the two frame elements of this frame. “Total” is

sudn yu kong zhi qu

syntactically realised by F2 ¥ %l [X ‘acid rain control area’, a noun phrase acting as subject of

bao han

the target verb £ 75 ‘contain’ while the frame element “part” is realised by “& /i 75 4% 5 ™ 5 b

bdo hdn

X K Ho 0 — AR AR KX 48”, a noun phrase acting as object of £17 ‘contain’.

The complete sentence annotation system adapted for Mandarin Chinese will surely provide
valuable assistance for researchers when carrying out semantic and syntactic analysis of Chinese

sentences.

2.2 Mandarin VerbNet (MV)

Mandarin VerbNet (MV) is a comprehensive lexical semantic knowledge base centering on the
categorisation and semantic annotation of Chinese verbs (Liu & Wan, 2019). The Mandarin
VerbNet project, led by Professor Mei-Chun Liu, began at National Chiao Tung University (Taiwan),
and then continued at the City University of Hong Kong. Based on the frame-based constructional
approach, the MV (as of Feb. 2019) has defined and categorised approximately 800 verbs, among
which 520 have been annotated semantically and syntactically. The MV lexicographers are
currently working on the annotation and categorisation of 2000 frequently-used verbs in

Mandarin Chinese. The ultimate goal of this on-going project is to establish an effective
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categorisation and annotation system that is well suited to account for the semantic analysis of

Chinese verbs that incarnates inherent unique grammatical features (Liu & Wan, 2019).

The construction of the Mandarin VerbNet is based on strong corpus evidence. All the contexts

for annotation are taken from the following two corpora: 5 million-words Sinica Balanced Corpus
(H S mt FE B 715 #L %) and 1 billion-words Chinese Gigaword  (H SC A2 1R B BLE) .

The Chinese Word Sketch Engine developed by Sinicacademi serves as a consultation tool.

The frame-based construction approach devised within the MV project is a combination of Frame
Semantics (Fillmore, 1982, 1985) and Constructional Grammar (Goldberg, 1995, 1997, 2010).
Under this approach, the analysis of a Chinese verb starts from the delineation of the semantic
frame that the verb is associated with. For each frame, both frame elements and “defining
constructions” are explicitly defined (Liu & Wan, 2019, p. 48). According to Liu & Chang (2015),
the meaning of a given frame is expressed not only through its frame elements, but also
manifested from the grammatical constructional patterns (or “defining constructions”) where the

verb is used. Figure 4 shows the basic frame of “Caused-to-move” in the Mandarin VerbNet.

Basic frame: CAUSED-TO-MOVE
Frame Relation
CAUSED-MOTION CAUSED-TO-MOVE
Definition
A Mover causes a Figure to move from a Source to a Ground_Location
Lemma
o I % & wE) W L o W RE)
move move move  move push pull drag move take roll move move
Core Frame Elements
Mover Figure Ground_Location

(Source:http://verbnet.lt.cityu.edu.hk/#/frame/CAUSED-MOTION/CAUSED-TO-MOVE)
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http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8B%96
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8C%AA
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%90%AC%E7%A7%BB

Construction Patterns

¥ Pattern: [Mover]-[*Ba]-[Figure]-[CAUSED-TO-MOVE]-[*End_mkr]-
[Ground_Location] (138 sentences, 11.3% of all)
o [ ZE B &/ Mover] & /\ A 1[I/ *Ba][ #t il T 98 i 15 5/ Figure],[# %/ CAUSED-TO-MOVE][F]/
*End_mkr][ IE4C & % &5/ Ground_Location] 2 1,
o [Ul/ Mover]JRANHL[3E/ *Bal[ £ T/ Figure][#i/ CAUSED-TO-MOVE][#]/ *End_mkr] [t £/
Ground_Location].
o [t/ Mover]/x B J\H & 1f,[45/ *Ba][FEEL AT AHAENGO) & 5 B2 iT HL 25/ Figure][#%/ CAUSED-TO-
MOVE][ £/ *End_mkr] [#1 #fi th FL i & & ek & 55 1+ A B A9/ Ground_Location]
¥ Pattern: [Mover]-[*Ba]-[Figure]-[CAUSED-TO-MOVE]-[*Path_mkr]-
[Ground_Location] (74 sentences, 6.1% of all)
o [FRAM—FE &) T30 N/ Mover]. £ T if—#& 7. A [/ *Ba][ L B/ Figure][4i/ CAUSED-TO-
MOVE][ -/ *Path_mkr][/#/ Ground_Location] 2 .
o [— R HOITTH T/ Mover][#/ *Ba] [ #E 1%/ Figure][{{E/ CAUSED-TO-MOVE][ i/ *Path_mkr]
[F741/ Ground_Location],
o AEH—4 T 1/ Mover][#5/ *Ba][ i/ Figure]584T [$%/ CAUSED-TO-MOVE][ A/ *Path_mkr][E5 [}/
Ground Location].

(Source:http://verbnet.lt.cityu.edu.hk/#/frame/CAUSED-MOTION/CAUSED-TO-MOVE)

Figure 4. — Basic frame Caused-to-move in Mandarin VerbNet

As can be clearly observed, the “CAUSED-TO-MOVE” frame is specified with not only frame

elements, but also two constructional patterns with annotated example contexts.

The frame-based constructional approach developed within the MV project is well suited to
describe semantic frames and verbs in Chinese. For many Chinese verbs, relying solely on frame
elements for semantic distinction might not be sufficient. Following is an example by Liu & Wan

(2019) to show how constructional patterns help distinguish the right frame that a verb belongs

ban fang

to. The Chinese verbs ## ‘move’ and i ‘put’ are associated with the same frame “Caused-

motion”, share similar participants — Placer, Figure and Location. However, salient differences
exist in their constructional patterns, which could serve as important evidence for further

semantic distinctions between the two verbs.

(a) Placer-prominent transitive BA construction: & 8 H  #Fx/ £ HT L
I BA book move*/ at thetable

E A R M FMERET L
|  BA book  put/ atthetable
(b) Ground-prominent locative inversion: ¥l | s AT

*the table  move a book
wE o oE —A&P.
table  put abook (Liu & Wan, 2019, p. 48)
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The pattern of locative inversion is associated with the Placement frame, but not the Caused-to-

ban

move frame. The fact that # ‘move’ does not function in the locative inversion pattern reveals

ban

that # ‘move’ does not evoke the Placement frame. This suggests the necessity of making further

semantic distinctions and argues for the creation of sub-frames under the general frame “Caused-
motion”. Based on different “collo-constructional features” (Liu & Wan, 2019, p. 48), MV

lexicographers established two subframes: Caused-to-move frame and Placement frame.

The frame-based constructional approach allows for a finer classification of Chinese verbs. MV
lexicographers established a hierarchy of frames consisting of four layers — archi-frame > primary
frame > basic frame > micro-frame. Table 5 illustrates the hierarchy of the archi-frame “Caused-

motion” and its sub-frames as presented on the Mandarin VerbNet.

Archi-frame Primary frame Basic frame
Carry
Caused-to-move
Place-container
Caused-motion | Place Place-location
Place-surface
Release
Throw

(Source : http://verbnet.lt.cityu.edu.hk/#/)

Table 5. — Archi-frame “Caused-motion”, its primary frame and basic frame (MV)

2.3 Sinica Treebank

Sinica Treebank (1 S F)45 15 & ) J#H) (Chen et al., 1999) is an electronic database providing
annotated tree structures of Chinese sentences. The Sinica Treebank project started in 1997 and
is carried out by lexicographers at the Chinese Knowledge and Information Processing (CKIP), the
Academia Sinica (Taiwan), with a general aim of providing an annotated corpus for Chinese
Language Processing (Chen et al., 1999). All the sentences annotated are extracted from the 5
million-word Sinica Corpus. The current Sinica Treebank Version 3.0 contains 61,087 trees,
totalling 361,834 Chinese words. An online search interface has been developed for users to

consult tree structures and 1000 tree structures are open for download through its website.
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In an aim to accurately and effectively parse Chinese sentences, linguists at CKIP have proposed
an analysing system that is based on the Information-based Case Grammar (ICG) and Head-Driven
Principle. From the perspective of ICG, each word conveys two facets of meaning: meaning and
grammatical meaning. Meaning is reflected in arguments and adjuncts while grammatical
meaning is shown through the grammatical class of the word (phrase type /syntactic group) in
contexts and grammatical constraints including restraints in the order and form of different
sentence components (Chen et al.,, 1999, p. 88). With a clear semantic orientation, Sinica
Treebank has defined 60 semantic roles, among which 5 are used for physical entities and the

rest, for predicates denoting events.

Here is an annotated tree structure taken from Sinica Treebank.

The sentence (/sentence segment) parsed is:

AT RE B 1 YN S,
we decide together make abigbunch  daylily
‘We decide to make a bunch of daylily together.’

Its tree structure as presented in Sinica Treebank is:

S(agent:NP(Head:Nhaa: & 1/] )|Head:VE2: ¥t %€ |goal:VP(manner:Dh: & 7 |Head:VC31: fi

|theme:NP(quantifier: DM:— K F |Head:Nab: = P 5L)))

— “Pr5E[decide]” as Head of the sentence (code: 1129W)
S

goal
WP

agent theme

P MP

Head Head manmner Head quantifier Head
MNhaa YE2 Dh Y31 D Mab

E2 4] HWE =22 4 —RH TEE

Figure 5. — A Chinese sentence tree structure from Sinica Treebank (Tree code: 1129W)
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Figure 5, taken from the Sinica Treebank, is an illustration of the above tree structure. In this tree

structure, each constituent of the sentence labeled with a semantic role and a grammatical

juéding

function. The verb #L5€ ‘decide’ is the head of the whole sentence, thus marked as “Head”. “VE2”

jué ding

signifies that the verb {5 ‘decide’ needs to be followed by its object and has only two

wd men hé |1 zud yi da shu

arguments (Agent and Goal). &A1 ‘we’ plays the semantic role of “Agent” while & JJi{— KK

wang you cdo wd men

SIEE ‘make a bunch of daylily together’ realises the “Goal”. Syntactically, #A] ‘we’ has the

17 zud y1 da shtwangydu cdo

phrase type of NP (Noun phrase) while /\ﬁﬁﬁ KRS EL ‘make a bunch of daylily together’

is marked as VP (Verb phrase).

wé men

The tree structure then leads the user to probe further into each argument. /] ‘we’ is its head

in itself, therefore marked as Nhaa, meaning personal pronoun. For the syntactic realisation of

hé |1 zud yi da shuwangydu cdo zud

“Goal” - & J1ilt— KA &L EE ‘make a bunch of daylily together’, head of this VP is the verb fi

y7 da shuwang you cdo

‘make’; — KIS EE ‘a bunch of daylily’ plays the semantic role of Theme (syntactically as NP)

hé 11

while & 77 ‘together’ realises the role of “Manner (syntactically as Dh, adverb denoting manner)”.

yT da shiwang you cdo wclng ydu cdo

In — KIS PEE ‘@ bunch of daylily’, the head of this NP is ‘=¥ ‘daylily’ (individual noun

yT da shu

marked as Nab) while — K ‘a bunch of’ takes the semantic role of “quantifier” with the phrase

type of DM (quantity phrase).

As can be clearly seen from the example reproduced in Figure 5, one important merit of the Sinica
Treebank is that the project has developed a detailed classification of Chinese words. The
Treebank not only presents grammatical information of each word and constituents of sentences
from the analysis of surface sentence structures, but also reveals the semantic relationships
between words by digging into the deep structure of sentence and assigning a semantic role to

each word or phrase.
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2.4 Chinese Proposition Bank (CPB)

The Chinese Proposition Bank (CPB) is a complementary project to the Chinese Treebank (CTB) (a
large-scale annotated Chinese corpus). Started in 1998 at the University of Pennsylvania (USA) by
a research group led by Nianwen Xue, the CTB project aims to build an annotated Chinese corpus
with rich syntactic information. The Chinese Tree Bank 9.0, released in June 2016, contains
132,076 Chinese sentences that have been tokenized, POS tagged and syntactically bracketed.
Overall, the project adopts a semi-automatic approach in its 3-step sentence annotation process:
Chinese sentences are firstly tokenized with the help of a word-segmenter; after manual
validation, segmented Chinese sentences are then attached with POS tags using a POS tagger;
after post-correction by linguists, the tagged sentences are processed through a parser to have
the sentences syntactically bracketed. Table 6 illustrates the processes of sentence annotation in

the CTB project.

As can be observed from Table 6, Chinese sentence annotation in the Chinese Treebank project
has a clear syntactic orientation and focuses only on surface syntactic information. In order to
improve the Treebank to account for the facet of meaning, the research group led by Nianwen
Xue has been working on another project since the early 2000s, i.e. the Chinese Proposition Bank
(CPB), the primary task of which is to add semantic information to the parsed trees in the CTB.
The CPB project places its main focus on predicate verbs and their nominalisations. Predicates (or
nominalised form of predicates) are attached the label of Rel, and semantic role labels are
assigned to each of the arguments of the predicate (or its nominalisation). In general, arguments®

are labelled as Arg 0, 1, 2, 3, 4, 5 while adjuncts (optional participants) are labelled as Arg M.

5 n this dissertation, the terms argument and argument structure are used when referring to other authors’ work
(e.g. in Chapter 2) while the terms actant and actantial structure are used when referring to this research.
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(a) Raw data:
AR — R AR R BORE R,
(b) Segmented:

e ®E —FF AK B M OBR B
He also propose oneseries concrete measure and policy essential

(“He also proposed a series of concrete measures and essentials on policy.”)
(c) POS-tagged:

/PN 7£/AD # H/VV —/CD % Z/M A 1&/1] # #/NN 72/CC B % /NN % £ /NN, /PU
(d) Bracketed:

(IP (NP-SBJ (PN /he))

(VP (ADVP (AD /also))

(VP (VV /propose)

(NP-OBJ (QP (CD /one)

(CLP (M /series)))

(NP (NP (ADJP (JJ /concrete))

(NP (NN /measure)))

(CC /and)

(NP (NN /policy)

(NN /essential))))))

(PU))

Table 6. — A Chinese syntactically-annotated sentence in the Chinese Treebank
(Xue et al., 2005, p. 211)
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Figure 6 illustrates a tree structure with semantic information encoded in CPB. The parsed

jTngfangzhéngzai xidng xi didaochd shi gu yudnyin

sentence is % 77 1E 7F 1 411 & i 7 [A] ‘The police are thoroughly investigating the cause

diao cha

of the accident.’” In this example, i & ‘investigate’ is the predicate verb, thus labelled as “Rel”.

jTngfang shi gu yudnyin

Two arguments of the predicate are % J5 ‘police’, labelled as Arg0 and 3 5 [ ‘accident cause’,

zhéng zai xidng xi

marked as Arg1. 1E 7E ‘now’ and 1# 4l “thoroughly’ are the two adjuncts (optional participants),

zhéng zai

both labelled as “ArgM”. 1E7E ‘now’ has the meaning of Time (or temporal element), thus

xidng xi

attached the label “ArgM-TMP” while ¥ 41l ‘thoroughly’ realises the semantic role of Manner,

thus marked as “ArgM-MNR”.

P
Arg0 VP
NP-SBJ  ArgM-TMP ArgM-MNR VP
7 ADVP-TMP ADVP-MNR Rel Argl
police ‘ ‘
iF P20 VvV NP-OBJ
now thouroughly ‘ ) ,,.-»-"""(—- ‘

& NN NN
investigate ‘
FH gl

accident cause

Figure 6. — a tree structure with semantic information encoded in CPB (Xue, 2008, p. 229)

With arguments of predicates labelled, the CPB project is able to proceed to another important
task — distinguish senses of predicates and categorise the senses into framesets. “Frameset” is
defined in the CPB project as “a set of subcategorization frames that realize a particular sense”
(Xue, 2007, p. 3). In the Chinese Proposition Bank 3.0, released in July 2013, a total of 24,642

Chinese verbs have been assigned to framesets. Table 7 is an example taken from the CPB — the

cun

predicate f¥ ‘deposit, exist, preserve’ has three senses and thus is categorised into three
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cun

framesets. The criterion for this sense distinction is that for each sense of fF ‘deposit, exist,

preserve’, the sets of arguments are different.

Besides the goal of capturing the semantics of predicates as reflected in their arguments, another
very important objective of the CPB project, as emphasised by Xue (2007), is to reveal and
categorise different types of syntactic variations (or syntactic alternations) that can often be
observed in the argument structures of certain Chinese predicates. The CPB project elaborates
on five classes of verbs in Chinese that show salient syntactic alternations, or different syntactic

realisations in their argument structure. The first class of verbs contain verbs that can be used

fang

both transitively and intransitively without any change in the verb form. Verb derivations of Ji{

‘put, place’ and verbs that carry the sense of “existing” are two other classes of verbs that
demonstrate alternations. Verbs that generally having two arguments (agent and
location/event/theme) but can have the second argument omitted in actual contexts are the
fourth type of verbs for which syntactic alternations can be observed. The fifth class of verbs are

verbs implying changes in state or location.

Compared with the 60 semantic role labels used in the Sinica Treebank, the set of argument labels
used by CPB seems to be a little general. The labels Arg0, Arg1, Arg2, Arg3, Arg4 and Arg5 for
core arguments, carrying no semantic information in themselves, do not explicitly incarnate the
semantic nature of each core argument. This methodological choice of argument labels reflects
the different objectives for Sinica Treebank and CPB. The Sinica Treebank aims to build tree
structures that not only contains grammatical syntactic analysis but also reveals semantic
relationships between each word/phrase. This explains the detailed categorisation of word
classes and the 60 semantic labels used for semantic analysis. In comparison, the most important
objective of the CPB is to probe into syntactic variations present in argument structures of certain
classes of Chinese verbs. As pointed out by Xue (2007), using labels of Arg0 to Arg5 for arguments
consistently across different syntactic structures (where a predicate carries the same sense)

proves to be enough for the analysis of syntactic alternations in which a predicate can be found.
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1

Frameset 1: “deposit”
Semantic roles:

Arg0: entity making deposit
Argl: sum of money

Arg?2: financial institution

a. [ArgM-TMP — -4 Hi] [Arg0 & A][ArgM-ADV -] [ArgM-ADV ']
20 years ago each person average only
[Rel 77] [Argl 10 %%
deposit 20 yuan money
“Twenty years ago, on average each person has only a deposit of 20 yuan.”

b. [Argl Kilt  #H4&][Rel 1] [Arg2 £ /NG EHLIA T
large amount fund deposit  in mid-sized small financial institution
“A large amount of funds are deposited in mid-sized or small institutions.”

Frameset 2: “exist”
Semantic roles:

Arg0: location

Argl: thing that exists

c. [ArgM-TMP Z{][ Arg0 4=¥k][ ArgM-ADV ¥ J[Rel 17 ]
Now the whole world only exist

[Argl —T% R OKREH]
over one thousand CL Giant Panda
“There exist only a little more than one thousand giant pandas in the whole world.”
Frameset 3: “preserve”
Semantic roles:
Arg0: preserver
Argl: thing preserved
Arg?2: instrument

d. [Arg2 & ] WTLL[Rel /7] [Arg1 52 ], %A, B
chronicle can  preserve history , maintain order, civilize
“Chronicles can be used to preserve history, maintain social order and teach civilized behavior.”

e. [Arg0 FA1[Arg2 | J7& ] [Rel /7 ][Argl 52, %A, k..
We with chronicle preserve  history, maintain order, civilize
“We can use preserve history, maintain social order and teach civilized behaviors with chronicles.’

B

cun

Table 7. — Framesets of the verb 17 ‘deposit, exist, preserve’ in CPB (Xue, 2007, pp. 3-4)
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2.5 HowNet (&1)

HowNet (%), or HowNet Knowledge Database, is a large-scale high-quality Chinese-English
knowledgebase with rich semantic information. The initial idea of the construction of HowNet
was formed in 1988, when the founder of HowNet, Zhendong Dong, posed the important
guestion of how to build a large-scale knowledgebase that can support natural language
processing. The HowNet project was formally launched in 1997 by Zhendong Dong and Qiang
Dong at the Research Centre of Computer & Language Engineering, Chinese Academy of Sciences.
The first version of HowNet was released in 2000. The past thirty years has witnessed tremendous
advancement of this project. HowNet now contains 229,767 Chinese and English entries, 35,202
concepts and 2,196 sememes. Since 2019, the core data of HowNet has been made publicly
accessible through OpenHowNet®, an online searching platform that allows users to consult

entries of HowNet and view the sememe tree structure of the concept described in the entry.

Relationship is a key word in the HowNet project. The goal of the construction of HowNet is to
reveal relationships between concepts as well as relationships between different attributes of a
concept (Dong et al., 2010, p. 53). HowNet is concept oriented. Figure 7 shows how the concept

conveyed by the word “doctor” is related to other concepts in the Concept Relation Net (CRN) of

HowNet.
human

hypernym
[cor s
T location
target agent
—
t-:u:-l » l::-ntent
cost patient content

L)

possession POSSessor -
agent expetiencer

Figure 7.— The word “doctor” as presented in the Concept Relation Net (CRN) (Dong et al., 2010, p. 54)

6 OpenHowNet: https://openhownet.thunlp.org/
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In HowNet, sememe is the “basic unit of meaning” (Dong et al., 2010, p. 53) that cannot be further

divided and a concept is defined by sememe(s). Figure 8 shows the sememes of each of the four

ping gud

concepts conveyed by the word 3£ ‘apple’.

ror £

word apple

sense ¥R (BAE) FR (BE) EE KRR ERX ()

apple (computm apple (phonc) apple (fruit) apple (tree)

\*—' ) F] A =3 *?T
/ computer tool \ fruit
A S #H X AL - 5 S ft;i
SCIICIe QSpeciﬁcBmmJ (Pa.ttcmValueJ CPattcmValu:J SpecificBrand reprocluce

fE fE
able able

ping gud

Figure 8.— The Chinese word 3£ ‘apple’ as annotated based on sememes in HowNet
(Qietal., 2019, p. 2)

HowNet does not only focus on nouns. Figure 9 illustrates the two concepts conveyed by the

10 se

adjective Z% % ‘green’ and the definition of each concept based on sememes.

£ {4, (Green)

Concept2: St IR R

Conceptl: 2% 5ifh (Green color
ptL: SRERE ( ) (Green — environmental protection)

{green| ¢} {PropertyValue | ##14:1f :scope={protect | & 4"
:patient={Environment | & {/i:host={entity | SCIA&}}1}1}

(Zhu et al., 2019, p. 35)

10 sé

Figure 9. — Concepts and sememes conveyed by the word £ %, ‘green’ in HowNet

28



10 sé

As illustrated in Figure 9, the Chinese word £ % ‘green’ designates two concepts — the first is the

color green, the other is green in the sense of being environmentally-friendly. The definition of
the concept of green color is simple with only one sememe “green|4¢” whereas the definition of
the second concept entails relationships between four different sememes. The first sememe is
“PropertyValue | FF4{H” — “4% % (Green)” is a property value, the “scope” (“dynamic role” of
“PropertyValue”) of which corresponds to some kind of protection. The relationship between the
second sememe “protect|f#$"” and the third sememe “Environment|{& 1" plays the role of

patient of “protect | {&£4/*”. The host of “Environment|{& 1" is an entity.

2.6 Comparison of the five Chinese lexical resources

The above presentation of the five Chinese lexical resources shows that these resources are
constructed for different purposes, are inspiring different applications and are addressing
different needs in the Chinese natural language processing community. Table 8 compares the five
Chinese lexical resources reviewed above from four aspects: nature of the lexical resource, goal
of construction, classes of words serving as targets for annotation, and domain of texts for

annotation.

For this domain-specific research looking into Chinese semantic frames in the field of the
environment, the five available resources reviewed above will certainly become helpful
references. Chinese FrameNet has developed two set of labels for syntactic functions and phrase
types respectively; Mandarin VerbNet proposes the frame-based constructional approach for
categorising verb into finer frames; the Sinica Treebank shows how detailed semantic analysis can
be presented clearly in a tree structure; the Chinese proposition bank unveils the common types
of syntactic alternations in Chinese argument structures of certain types of verbs; HowNet applies

a sememe-based method of sense distinction for Chinese word.
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Name of resource

Chinese FrameNet
(CFN)

Mandarin VerbNet
(MV)

Sinica Treebank

Chinese
Proposition Bank
(CPB)

HowNet

Nature of resource

Net of Chinese
semantic frames

Lexical-semantic
knowledge base

Tagged corpus of
parsed sentences

Corpus of texts
semantically
annotated

Knowledgebase /
ontology

Objective of construction

Build a large-scale
Chinese semantic
dictionary

Categorise Chinese verbs

Build a syntactically and
semantically annotated
corpus

Add semantic
information to tree
structures in Chinese
Treebank; Elaborate on
syntactic variations of
argument structures
Build a large-scale
knowledgebase

Target for

annotation
Nouns, verbs,
adjectives

Verbs

Each segmented
word of a sentence

Predicates and
their
nominalisations

Nouns, verbs,
adjectives, adverbs

Table 8. — Comparison of the five Chinese lexical resources

Domains of texts

Texts from a variety of
different domains —
literary texts, tourism
texts, legal texts, news,
texts from
encyclopaedias, and
others

Texts from Sinica
Corpus and Chinese
Gigaword (news texts)
Texts from Sinica
Corpus, covering a
wide variety of themes
- society, literature,
arts, sciences, daily
life, philosophy
Government articles,
news & magazine
articles, texts from
online weblogs and
forums etc.

/7

From Table 8, we can also observe that none of the five lexical resources is purely dedicated to

one particular specialised field, though specialised senses of certain Chinese words can be found

in certain entries of these resources. Without a doubt, the domain-specific lexical resource that

will be built in this research will constitute a complement for existing lexical resources.

7 Different from the other four resources, HowNet does not include, in its word entry, annotation of contexts from
authentic texts. Domains of texts used for the compilation of HowNet are not indicated on the webpage of
OpenHowNet. Thus, we left the column “Domains of texts” blank here for HowNet.
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3 Theoretical framework

3.1 Frame Semantics

3.1.1 The origin — Case grammar

In the late 1960s, Fillmore (1966, 1968) argued that the dominant linguistic theory,
transformational grammar (TG), at the time overemphasised the role of syntax and that the study
of languages only from the surface syntactic level is insufficient, because these syntactic
components have different surface forms in different languages and are thus not universal. One
particular example is seen in Chinese: in Chinese sentences, subjects and even objects are often
omitted. Fillmore (1966, 1968) argued for a close integration of syntax and semantics, with
semantic research as the starting point, since deep structures driven by semantics are more

appropriate for characterising and explaining universals than those driven by syntax.

Fillmore (1968) proposed the theory of “case grammar”. “Case” refers to “the underlying
syntactic-semantic relationship” (Fillmore, 1968, p.42). Fillmore (1968) believes that every
language has “deep-structure cases” (p.42) and searching for potential universal deep semantic
structures can help explain the generation of surface syntactic structures across languages.
Looking into the semantic case relations between predicate verbs and their arguments, Fillmore
(1968: 46) put forward six cases: Agentive, Instrumental, Dative, Factitive, Locative, and Objective.
Connecting syntax with semantics, case relationships provide a novel semantic angle for studies

probing into syntax.

Fillmore (1968) then used sentences with “open the door” to illustrate case grammar.

(1) John opened the door.

(2) The door was opened by John.

(3) The key opened the door.

(4) John opened the door with the key.

(5) John used the key to open the door. (Fillmore, 1968, p. 47)
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Though with different perspectives, the above five sentences basically describe the same event

” "

and the semantic relationships between any of the two words “John”, “key”, “open”, “door”
remain unchanged. It is “John” who “opens” the “door” with the “key”. Though “John” is not
present in (3), “John” realises the case “Agent”. Although “key” has different syntactic functions

in (3) and (5), it is in the case of “Instrument”.

The analysis of cases is also applicable to Chinese and can help explain the deep semantic

structure of Chinese sentences. The following examples (1) - (6) share the same meaning despite

xidoming

their different surface syntactic structures. /N ‘Xiaoming’ realises the “Agent” though it plays

shi tou

different syntactic functions in (1) and (5) and though it is not present in (2) and (4). £1:k ‘stone’

is always associated with the case “Instrument” even though it is at the position of subject of

sentence (2).

(1) /N T T "W
Xiaoming break-PERF window
‘Xiaoming broke the window.’

(2) 3k 0% T s
Stone break-PERF window
‘A stone broke the window!’

(3) "M M Ak TR HH .
Xiaoming use stone break-PERF window
‘Xiaoming used a stone to break the window.

(4) & Ik T -
Window break-PERF
‘The window was broken.

(5) & {4 N ATET .
window passive preposition Xiaoming break-PERF
‘The window was broken by Xiaoming.

(6) & 4 /N M sk T .
Window  passive preposition Xiaoming  use stone break-PERF

‘The window was broken by Xiaoming with a stone.

(7) Wty A2 i KMo
mum PROG wash clothes
‘Mum is washing clothes.’
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(8) WAL o Kk
washing machine wash  clothes
‘The washing machine is washing clothes.’

(9) KM Ve ey .
clothes wash PERF
‘The clothes have been washed.’

ma ma xT oyl T yi  fu

530 ‘Mum’ in sentence (7), BEASHL ‘washing machine’ in sentence (8) and A&k ‘clothes’ in

sentence (9) are all subjects and have the same syntactic role, but they realise different semantic

md  ma xT

roles. The subject of sentence (7), &4 ‘Mum’, is the subject of the verb ¥t ‘to wash’, while the

xi yT T x1

subject of sentence (8), JiA4<H1 ‘washing machine’, is an instrument in relation to the verb ¥t ‘to

xT

yior xT
wash’. In (8) the subject J &K1 ‘washing machine’ is an instrument in relation to the verb ¥ ‘to

yi  fu

wash’, while in (9) the semantic role of the subject A& Il ‘clothes’ is that of a Patient, which bears

xT
the action of ¥ ‘to wash’.

Another important concept that Fillmore (1968) established in Case Grammar is that of “case
frame”. Case frame is mainly applied to analyse semantic structures of verbs or verbal phases. As
explained by Fillmore (1982, p.115), each case frame corresponds to a “scene or situation”; a
proper understanding of the background knowledge and conceptual structure of such

“schematized scenes” is prerequisite to understanding “the semantic structure of the verb”.

Let us reconsider the example of mum washing clothes (7)-(9). As can be analysed from sentences

(7)-(9), the deep frame of the verb /5’6 ‘to wash’ is + [ O () (A)]; “+” indicates that the cases O

(Object), I (Instrument), A (Agent) can co-occur in one sentence and “__” indicates that there is a

verb in the frame. When using the verb ¥t ‘to wash’, we must determine the thing being washed

— Object; the Agent that initiate the action of . “to wash’ or the Instrument used to wash are not

hdo
8 It ‘good’ is used after the verb, indicating that the action initiated by the verb has finished.
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obligatory (thus they are presented in brackets in the deep frame). It is based on case frame that

Fillmore (1982) proposed the concept of “semantic frame” later in his Frame Semantics.

3.1.2 Semantic frame

In the mid 1970s, Fillmore proposed the theory of Frame Semantics on the basis of his Case
Grammar. Frame Semantics explains the meaning of words by looking into how languages hinge
on the way people conceptualise situations. Frame Semantics is a cognitive theory that reveals
the link between language and our experience and knowledge already acquired and stored in our
mind. The core idea of this theory is that we understand the meaning of a word in the semantic

frame that this word activates (Fillmore, 1982, 1985).

Semantic frames are defined as “specific unified frameworks of knowledge, or coherent
schematizations of experience” (Fillmore, 1985, p. 223). “The frame structures the word-

meanings, and that the word ‘evokes’ the frame” (Fillmore, 1982, p. 117).

By the term frame | have in mind any system of concepts related in such a way that to
understand any one of them you have to understand the whole structure in which it
fits; when one of the things in such a structure is introduced into a text, or into a
conversation, all of the others are automatically made available.

(Fillmore, 1982, p. 111)

To further illustrate the concept of “frame”, let us look at the following two sentences in Chinese:

(10) NHE, AR HE /T Z /b 88k
Xiaoshan you thisyear get-PERF how much lucky money
‘Xiaoshan, how much lucky money did you get this year?’

If a Chinese speaker hears this sentence, he/she will know that this is probably what Xiao Shan is

yad sul qidn

asked during the Chinese New Year, the Lunar New Year. This is because % % %% ‘lucky money’

ya sul gidn

evokes the New Year situation in his/her minds. According to Chinese traditional custom, & %5 &%
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‘lucky money’ is given by the elders to their juniors on the Lunar New Year's Eve, It represents

best wishes of the elders to their juniors. It is only with this background knowledge that we can

ya sui gidan

understand the meaning of [ % %% ‘lucky money’. This New Year’s Eve scenario is a frame -

yd sui gidn

[Celebrating the Chinese New Year] frame, in which besides [ % &% ‘lucky money’, there are also

cha xi chin jié shdu sui

kx4 ‘New Year’s Eve’, # 11 ‘Spring Festival’, 5% ‘stay up late or all night on New Year’s Eve’,

cthIitin nidn hud nian y‘é fan

F Bk ‘Spring Festival couplets’, #1% ‘special purchases for the Spring Festival’, &1 ‘family
bai nian

reunion dinner’, FE4F ‘wish somebody a Happy New Year/pay a New Year call’.

(11) Mk, DNF, FARS A wE RIS BRE M !
Xiaowei  Xiaoyu  so hard adv. eat you DE1 happiness candies interjection

‘Xiaowei, Xiaoyu, finally we get to eat your happiness candies!”
xiéov_v’éji xido yu
When a Chinese speaker hears this sentence, he/she will know that /)» % ‘Xiaowei’ and /)> F*

chT xY tdng
‘Xiaoyu’ are a newly married couple, because when a Chinese speaker hears the phrase Iz = }#

han |1

‘eat the happiness candies’, the scene of {54l ‘wedding’ will immediately arise in his/her mind.

This scene is actually a knowledge frame or a cognitive frame. Thus, a Chinese speaker

chTitc’mg it‘éng . ) )
understands the meaning of 'z, & 1 ‘eating wedding candy’ or = ¥# ‘happiness candies’ against

xT tdng
the background frame of [4545 | Marriage]. In Chinese culture, & ## ‘happiness candies’ are the

candies that the couple gives to their guests, friends, or relatives when they get married.

Conceivably, without such background knowledge, one cannot understand the true meaning of

itdng
= M ‘happiness candies’.

One particular example that Fillmore uses to illustrate the concept of semantic frame is the
Commercial Event Frame (1977a, 1977b). This frame captures the scene of buying — a buyer buys

goods from the seller, and selling — a seller sells goods to the buyer. Four participants featuring
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this frame are buyer, goods, money and seller. The conceptual structure underlying this frame

md i goumd i chishou mai shoumai

also exists in Chinese. Chinese words=E ‘buy’, 3% ‘purchase’, i & ‘sell’, & ‘sell’, 5 3L ‘sell’,

zh fu mdifang maifdang

YA ‘pay’, £ 7 ‘buyer’, S 77 ‘seller’ belong to the Commercial Event Frame since they all

describe the scene of this buying-selling event. When we encounter any one of these words in
real-life context, the entire scene of this event will be automatically activated in our mind. This
frame of commercial event also exemplifies another important notion in Frame Semantics, i.e.

perspective.

As elaborated by Fillmore (1977a), a certain sentence that describes buying or selling activities

captures usually only a part of the whole commercial event scene from a certain perspective. Each

7

of the verbs “buy”, “sell”, “charge” and “pay” foregrounds a different perspective and highlights
a particular relation between two participants of the whole scene. For example, the following two
sentences describe the commercial event scene from two different perspectives.

(12) & £ HEFEE kT = B HkES

| go the bakery buy-PERF  three  measure word cake
‘I went to the bakery and bought three cakes.’

(13) T3t W23 i BT LT

Shanshan already preposition house sell-PERF
‘Shanshan has sold the house.’

mdi wd sankuai

The verb 3£ ‘buy’ in (12) foregrounds the relation between the buyer & ‘I’ and the goods = i

dan gao mai shanshan
FEAE  ‘three cakes’ while the verb Z ‘sell’ in (13) foregrounds the relation between I 3

fang zi

‘Shanshan’ and /5 T ‘house’. The commercial event can be observed from different perspectives,

leading to different choice of verbs and syntactic structures.

Each perspective highlights only part of the whole scene. If we want to highlight the relation

mdi

between the buyer and goods, we would use the verb “buy” (3% in Chinese). If we want to

mai

highlight the relation between the seller and goods, we would use the verb “sell” (3 in Chinese).
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According to Frame Semantics, the meaning of a word should be understood against the
framework of a whole set of conceptual structures or experiential spaces. How a conceptual

framework is expressed syntactically is dependent upon the perspective adopted.

Frame Semantics firstly inspired the development of lexical resources in the general language —

the English FrameNet project and FrameNet in many other different languages.

3.2 Application of Frame Semantics to terminology

Frame Semantics is pertinent for the description of terms; it offers terminologists a way to present
linguistic properties of the term and illustrate how terms of a field are anchored in the conceptual

structure / knowledge organisation of the field (L'Homme, 2018).

Researchers (Schmidt, 2009; L'Homme, 2018) have already elaborated on the pertinence of
applying Frame Semantics to the description of specialised terms. Frame Semantics and FrameNet
have already inspired the development of specialised lexical resources in fields as various as
football — Kicktionary (Schmidt, 2009), law — the Italian Legal FrameNet (Venturi, et al., 2009),
molecular biology — BioFrameNet (Dolbey et al., 2006; Dolbey, 2009), coastal engineering (Garcia
de Quesada, 2010), environment — DiCoEnviro (L'Homme, 2015, 2018; L'Homme et al., 2020) and

the medical domain (Zhong, 2020).

Medical domain

The project of Chinese Medical Event FrameNet (CMEF), carried out at the Zhongnan University
of Economics and Law (ZUES), is an application of Frame Semantics into the description of medical
event terms. This project is a Graduates Innovation Education Project of ZUES. The title of this
research project is [& 5808 3 A AR T2 U5 22 I 224 7T ‘The Research on the Construction of
Event Ontology Repository in the Medical Field’ (project number: 201910806) (Zhong, 2020).

The Chinese Medical Event FrameNet (CMEF) has been constructed based on the principles of

Chinese FrameNet (CFN) developed by the research group at Shanxi University, China. Medical
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terminology represents a large knowledgebase. As explained by Zhong (2020), the Chinese
Medical Event FrameNet for the time being only covers the treatment part of medical event
terminology and only contains Chinese semantic frames discovered in the treatment phase of the
field of medical events. Chinese Medical event terms targeted are terms that describe the

treatment process of health care workers rescuing patients.

The project of Chinese Medical Event FrameNet (CMEF) firstly divides medical framenet into four
levels according to the framenet levels proposed by Prof. Kaitai Fan (2005) in his article entitled

“BUEHEZLTE L HT R G707 [Systemic Study of Chinese Frame Semantic Representation] (Fan

kuang jia yu kuang jia fén yu

et al., 2005). As seen in Figure 10, these four levels are HE 221 ‘Frame Domain’, 1 484315,

kuang jia léi kuang jia kuang jia yu

‘Frame Sub-domain’, #E 2225 ‘Frame Category’ and #E 22 ‘Frame’. Specifically, #E 2215 ‘Frame

yT lido

Domain’, the highest level I’ 7 ‘medical treatment’, shows that all the frames in the framenet

kuang jia yu kuang jia

belong to the field of medical events. This HE 4245, ‘Frame Domain’ is composed by three #E 42

fén yu yu fang huanbing zhénzhi

118 ‘Frame Sub-domains’: 7 [}i ‘prevention’, & J% ‘suffer from an illness’, and 2 & ‘make a

kuang jia léi kuang jia fen yu

diagnosis and give treatment’. HE 2225 ‘Frame Category’ is a further division of HE 224315

‘Frame Sub-domains’ and has nine categories (Figure 10).

TERh B
| : }
wEeae | o i
'R ¥ v v v
ERRE | TR RER, AE =3 iRy il
Py o ||
¥ v v - v ¥ v v 3

FE, | B/E EE | BT || RE || ER |2 | 5P | B
e |EE | mop || IR ER | 0bS || BOA | M| FA ) o
AL | e BT | B || R || M | R | RS
B | T mE | ER || BR || % | We | O | 'S

Figure 10. — Levels of semantic frames in the field of medical events (Zhong, 2020, p. 83)
(See Appendix 3 for the English translated version of Figure 10)
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kuang jia

HE 22 ‘Frame’ is the basic level of the framenet. As can be seen from Figure 10, the level of #E

jia

45 ‘Frame’ contains a total of 35 Chinese semantic frames. The Table 9 shows the number of

Chinese lexical units in the frames of CMEF.

[Prognosis]

[J% 1 | Recure]

Frame category Frames Number of lexical units
I ] [i84% | Heredity] [Y/Li% |Hunger] 51
[Cause of disease] | [ZF#f | Accident] [*F & | Poisoning]
RN [J57Z | Pathology] [524 | Injured] 28
[Pathogeny] [ | Attack] [#E 1R | Incubate]
eSS [ | Pain] 411
[Express] [t Y5 | Vomiting and diarrhoea]
[ 5 | Shock] [FRAS | Numbness]
[ | Paralysis]
N [{L56: | Laboratory test] 121
[Examination] [+ 5 | Abdominal examination]
[ | Skin test]
Z W [£:12 | (Group) consultation] 35
[Diagnosis] [FliZ | Percussion]
[fshiZ | Palpation]
[Wri2 | Auscultation]
I [Z4%) | Medication] 143
[Treatment] [FF-K | Surgical operation]
[/ 5t | Radiation]
[C> 3 | Psychotherapy]
] [ZET: | Death] [k & | Recover] 13

Table 9. — The number of Chinese lexical units in the frames of CMEF (Zhong, 2020, p.82)
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The frame category [J#[}] contains 51 lexical units while [ )] has 411 lexical units. The frame

category [ &% HL#] contains 28 lexical units while [ ¥7] has 35 lexical units and [J&J7] has 143

lexical units. These lexical units are mainly from (/& =%) (Oncology) (Wei & He, 2015), A&

FRIREEE)  (Psychiatry) (Hao & Lu, 2018), B4 (A SLiAAAK)  (New thesaurus) (Kang, 2015),
CHrtt 28V I/ 23R # ) (A new century classified Chinese-English dictionary) (Yu, 2003).

As Zhong (2020) introduces, the Chinese Medical Event FrameNet now contains semantic frames
including [Z5%)76 47 | Medication_treatment], [FR5 77 |Surgical_treatment] and [JEUif 697

| Radiation_treatment]. See Table 10 For the frame of [F-R3J7 |Surgical_treatment] in CMEF.

Regarding the construction method of semantic frames in CMEF, let us look at how the semantic

frame [F-R¥577 | Surgical_treatment] was built and how contexts were annotated. The first step

shdushu zhi | ido

(step 1) consists of determining the name of the frame KRG JT ‘surgical treatment’. The

second step (step 2) is to give a definition of the frame [T R V577 |Surgical_treatment]. As seen
in Table 10, the definition is B4/ A 52X A9 28 Bk [ ) & B BEAT DIRR, B4 B8 e iy ad
£ ‘The process by which medical personnel remove, repair or replace a diseased or defective
organ of a patient’. The next step (step 3) is to find core-frame element. Here for this frame (Table
10), the three core-frame elements are [%<“f Doctor (Doc), #7=: Nurse (Nur) and %% A Patient
(Pat). The next step (step 4) is to list all the non-core frame elements. As shown in Table 10, the
11 non-core frame elements are Ji[A] Reason (Rea), & FJT Place (Pla), 5 =X; Manner (Man), #E#%
Preparation (Pre), #kli# Anesthesia (Ane), Bt Means (Mea), . H: Tool (Too), H ] Purpose

(Pur), 455 Result (Relt), 3% )& Relatives (Rel), ¥R ¥ Visitor (Vis). The last step (step 5) is to list

shuqidn

lexical units belonging to this semantic frame. As listed in Table 10, the eleven lexical units A Fff

goutong xido du chd jon qudnshén ma zuil

74 il ‘preoperative communication’, JH ¥ ‘disinfection’, [ F ‘sterilization’, 4= & R ‘general

ju bu mad zui giéchu xid bl t1 huan xTnzang

anesthesia’, [ #E R ‘local anesthesia’, V][4 ‘excision’, {&%h repair’, & # ‘replacement’, > IF

da qido huanshén zhi pi

F&HF ‘heart bypass’, #t "B ‘kidney transplantation’, 18 J% ‘skin grafting’.
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HEZE44 FARIEIT |Surgical treatment
Frame name
HESEH IR P N G695 N3 28 BRI 1) 28 B AT VIRR, A el e i i 72
Frame
description
=4 VR NAT FARIGT N
Doctor (Doc) 1) RAETRAD =2 B A T o 55 BF IR R IR
/i FARYP L RFBE T AT FARIN
%OHEZEITE | Nurse (Nur) Bl: N ETIEAEET
coreframe | A BB R R B A
clements Patient (Pat) 1 At A e R AL I
JiR A PRAEE N AT T ARG ST 10 S5 A, R i A
Reason (Rea) | fiil: W HHAEIHIRIR 1, 518 — 5
A Fr NI N GURIT b i, FARE S
Place (Pla) il AIAE IEEEEETF ARG E
773 B3 N D3 B N BRI AT NI T IA, FEFR IR A
Manner (Man) | ;&
Bl fEE R, FED EFEAR
HE AR HIT A FH & ABORE Jte S \ BREEBUEIRS T TR
Preparation fil: BRAEAE T RAT 2 U F AR AT e S LA = M L
(Pre)
T B 37\ R RRREIT X153 JCEAT BRI S B R, R
% Anesthesia o N R AL
(Ane) il KT 77 4 B R
Non — core FB Ed N S8 FARSE T H 9 N FARIN T
frame elements | pMeans (Mea) 16 ZERFAC AT
TH PR3N AT TR B 75 B 25 2R BT 4
Tool (Too) fil: BEAE HFARTITIFFIIAH L
H B N G2 35 Bl N3 B 1) H 1)
Purpose (Pur) | fi: £ JJEEAEVIR T R
g FARFTHINEEEM, TR R, A5 H AT K
Result (Relt) NIk E 2
#: WG F AR RIICUZ: T
*B B R AN AR, 05 B 75 R R ) % Bl et

Relatives (Rel) | W.&&=

Bl LR 2, T B AR BT

REH AHEIRARN

Visitor (Vis) l: 455500 1 R LFEHA

LT

Lexical units

RATVAIE, H#, BRE, SRR, RIS, Uik, f24h, B, OfiE

Me, BRI

Table 10. — The frame of [ RJGJ7 |Surgical_treatment] in CMEF (Zhong, 2020, p. 85)

(See Appendix 4 for the English translated version of Table 10)
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In the project CMEF, real contexts containing target terms are annotated. Constituents in the
sentences realising core or non-core frame elements are annotated and attached with English
labels of frame elements. For example, the following annotated contexts are for the semantic

frame [FFR¥577 |Surgical_treatment]. Each context contains a different lexical unit in the frame.

(1) <PatffiFH><TimEHA<PaFARE>F>, < ManilF 2 KEF AKX ILHTEE
IME> < PUurRIEAR Rk BN, DAL R TG T AL A B e >

<Pat patients ><Tim before entering <Pla the operating room >< Man usually takes the
disinfection method of the skin in the operating area ><Pur to reduce bacteria on the skin, so as
to prevent the infection of the surgical site >

(2) <DocEH' N i > < TooR|FH HLMEL LT AN KEFE m L RE > < PuridbATRREE >«

<Doc medical staff >< Too Use electric heating or infrared oven at high heat ><Pur for sterilization.

(3) <AneXHl45 BREE (1) > <Patffs A\ > <Tim7EFRBEIIA > < Reltie AN, FrLd
NSRBI > o
<Ane under general anesthesia><Pat patient ><Tim during anesthesia ><Relt was
unconscious and therefore did not feel pain>.
(4) < AneXFRIBRREEN) > < Patifi > < Res WLRIHEENI >
<Ane under local anaesthesia>< Pat patient >< Res conscious >.

(5) <PatiRZLME> <ReallWiRIT TEIMMIRARE > <Man MG AK EE LA H
TIER >

<Pat many women >< Rea cause of the treatment of uterine diseases ><Man had to remove
important reproductive organs >.

(6) <Doc B> < ManFHERERBEAR> , < ReaXTf'ﬁ%féEE’J}EﬂuW”> <Meaijtt
ITERN >, < PurflilH AR E £, FREITHEME., e, REFOEIIRE

<Doc Doctor>< Man uses cleft lip and palate repair >< Rea to repair congenltal cIeft lip and
palate ><Mea repair><Pur to restore facial appearance and treat oral functions such as
swallowing, eating and pronunciation >

(7) <PatF><Tim 184 KI5 > < ReaKBILANRAT AN EE, 4F XUIR i) 404 98005
>, <Manf/5 MRz T BNEFAR, e “REBB®RFR" >,

<Pat ME ><Tim 18 years old >< Rea It was found that there was a cataract in the right eye, and
the degree of both eyes was about 800 degrees at that time >< Man finally the right eye had

cataract surgery, also known as “lens replacement operation”.
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(8) <Pat—MA>< ManfifLLREEMF TR > < Rea K2 HHR & K Ay 5a Lo 171 5 B
>
<Pat ordinary people>< Man have heart bypass surgery >< Rea most are caused by coronary heart

disease

(9) < PatfREAEIHA> < Manf B4 (197752 B TR > .
<Pat uremia patients>< Man The ideal treatment is kidney transplantation >

(10) < Patfii N> < Rea#MJiJa BZIKINE 2 BUE kB UL SN R, Rk B 2l
>, < Manfi ZEHER > < Purd e >
< Pat patient >< Rea skin necrosis after trauma causes exposed bones or tendons, and the skin

cannot heal by itself >< Man requires skin graft ><Pur to cover >.

This chapter first summarises the theoretical basis of this research — Frame Semantics (Fillmore,
1976, 1977, 1982, 1985; Fillmore & Atkins, 1992) and how Frame Semantics was developed from
Case Grammar (Fillmore, 1966, 1968). In particular, the chapter illustrates the concept of
“semantic frame” with examples from the Chinese language. Following this, the chapter presents
the project of Chinese Medical Event FrameNet (CMEF) — an application of Frame Semantics into
the field of medical events. Described in detail are the construction of four levels of frame
hierarchy, the construction of one particular semantic frame in the project CMEF — [FRIAJT

| Surgical_treatment] and ten annotated contexts for this frame.

Without a doubt, the development of terminological resources (in different specialised fields)
based on Frame Semantics will never stop, which directly pushes Frame Semantics to the

application of interdisciplinary terminology.
Both the example given in this chapter and the research presented in this dissertation show that

there is still a lot of room for development and a long way to go in the future in the

multidisciplinary and multilingual application of the theory of Frame Semantics.
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4 Methodology

This chapter presents the methodology for constructing the specialised Chinese terminological
resource. In this resource, Chinese lexical items in the domain of climate change (one sub-domain
of the environment) are encoded and described based on Fillmore’s Frame Semantics (1976,
1977, 1982, 1985) (see Section 3.1). This resource is inspired by two available terminological
resources that are compiled based on Frame Semantics — a specialised resource of the
environment named DiCoEnviro and its accompanying resource Framed DiCoEnviro, and a
general language resource in Chinese called the Chinese FrameNet (CFN). Accordingly, the
methodology for this research has been adapted from the methodology devised for English and
French within the DiCoEnviro project (L'Homme, 2015, 2016, 2018) as well as the methodology

developed for Mandarin Chinese in the project Chinese FrameNet (Liu & You, 2015).

The research methodology follows a bottom-up approach — all information essential for the
description of Chinese terms come from the specialised corpus Mandarin Chinese Climate Change
Corpus (MCCC) compiled in this research. The specific steps of the methodology are presented in

detail in Sections 4.1 to 4.9.

4.1 Construction of the Mandarin Chinese Climate Change Corpus

(Mccc)

The compilation of a specialised Chinese corpus is the starting point of this research. Specialised
texts form a sound basis for terminological research ('Homme, 2004, p. 119). To achieve the final
goal of discovering Chinese semantic frames in a specialised field such as the field of climate
change, the analysis and distinction of meanings of Chinese terms is a crucial task. A specialised
corpus, a collection of authentic running texts in a specialised domain, is the most reliable and

valuable source of not only terms, but also real contexts facilitating the semantic analysis of terms.

The Mandarin Chinese Climate Change Corpus (henceforth MCCC) is a monolingual Mandarin
Chinese corpus specialised in the domain of climate change, an important subdomain of the field

of the environment. MCCC now contains 224 authentic Chinese texts, totalling 1,228,333 Chinese
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characters (counted by Microsoft Word), which is 547,592 Chinese words® as counted by Sketch

Engine.

4.1.1 Text selection criteria

MCCC is compiled according to explicit and stringent criteria. As emphasised by L’'Homme (2004,
pp. 125-127), texts to be compiled into a corpus should be representative and this
representativeness can be achieved by taking into careful consideration of a number of criteria
such as the domain, language (including regional variations), language used to write the text, level
of specialisation, text type, medium, publication date, size of corpus and balance of corpus. Based
on all these criteria, a list of criteria (presented in Table 11) has been established for the selection

of Chinese texts to be included into MCCC.

Criteria

Language Texts originally written in Chinese;
A small number of translated texts are also acceptable as long as
they are judged by a native Chinese speaker to possess high level
of naturalness in the language

Regional originality Mainland China, Hong Kong and Taiwan

Size Around 1 million Chinese characters (as counted by Microsoft
Word)

Number of text Around 200 texts written by different authors

Medium Written texts in electronic form

Subject Climate change, global warming, greenhouse effect

Text type Introductory texts, academic journal articles, master’s thesis, book
chapters

Authorship Texts written by experts and researchers in the field of the
environment or related fields

Publication date Written from 2015-2020

Sources of texts Three important searching platforms for e-resources in China -
CNKI [ [E %11, Wangfang Data [ /7 /5 ¥#51, and VIP [4E3]; and
Google Search Engine

Table 11. — List of criteria for corpus text selection

zi cf
% These two numbers are both important parameters reflecting the size of MCCC because ¥ ‘character’ and 1i ‘word’
are both key concepts in Chinese linguistics. Generally speaking, a monosyllabic morpheme in Chinese is represented
by a Chinese character and the majority of morphemes in Chinese correspond to Chinese characters (Liu et al., 1983,

cf zi
p. 1; Fang, 1992, p. 45). iii] ‘word’ in Chinese is formed by at least one character. The concepts of &% ‘character’ and

cf
1] ‘word’ in Chinese are explained in detail in Section 4.3.1 and in Appendix 8.
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4.1.1.1 Geographic dispersion
The majority of texts (201 texts) in the corpus MCCC are from mainland China. For the purpose of

reflecting regional variations, 23 texts from Hong Kong and Taiwan are also incorporated in MCCC.

Mandarin, or Mandarin Chinese, or Modern Standard Mandarin is the official national language
of China. As defined by ISO (International Organization for Standardization), Chinese is a
“macrolanguage” that is composed of 16 different “individual languages” (I1SO 639-31°). Mandarin
Chinese, Yue Chinese and Min Nan Chinese are among these 16 individual languages®!. Each

individual language has its own dialects. Mandarin Chinese, the standard variety being Modern

pu tonghua
Standard Chinese 1%t 1%, is the official language of mainland China. Its many different dialects

shdn xT7 hua si chudanhua yué yu

include [k PH1% ‘Shaanxi dialect’ and VU JI| 1 ‘Sichuanese’. Yue Chinese ‘Z.i%’ the standard

gudngdong hua

form being Cantonese ‘]~ % i’ is mainly spoken in Guangdong, Guangxi, and Hong Kong. Yue

tdi shanhua

Chinese also has its own dialects (e.g., the Taishanese ‘& LI iff’). Min Nan Chinese or Southern

minndn yu minndn yu

Min ‘B 15, mainly spoken in Taiwan and Fujian!? ‘[# g iE also has its own dialects (e.g.,

chdozhéuhua

Teochew ‘W] M ) .

1 The international standard ISO 639-3, established by ISO, specifies names and codes for languages in the world.
The macrolanguage of Chinese, for example, is given the code “zho”. Mandarin Chinese, Min Nan Chinese and Yue

” u

Chinese are specified as “cmn”, “nan”, and “yue” respectively (ISO 639-3).

1 These 16 individual languages of Chinese are fairly distinct from each other in terms of pronunciation. Because of
this, communication in speech is virtually impossible between speakers of two different individual languages. For
example, Cantonese and Taiwanese (or Hokkien) are unintelligible to Mandarin-speakers in mainland China. In spite
of this, people speaking different individual languages could communicate with each other perfectly through written
texts as the same writing system is shared by speakers from different regions. Specifically, these varieties of Chinese
display clear one to one sound correspondence and share the same basic vocabularies and grammatical structures
(Hu, 1981, p. 6).

minndn ‘yﬂ tai )YL‘J tdivgdnhud ng idnl’]uc‘x
12 Min Nan Chinese or Southern Min ‘[ B 1%’ is called & & (or 5 5 1) ‘Taiwanese’ in Taiwan and #f# % i ‘Hokkien’
in Fujian (%] 79 152316 F M [Minnan phrasebook]).
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Though sharing the same writing system, written texts from mainland China and those from Hong
Kong and Taiwan are different in graphic form. People in Hong Kong and Taiwan write in
traditional Chinese characters whereas people in mainland China use simplified Chinese

characters, which look like a simplified version of traditional characters. The equivalent Chinese

qi hou qi hou
word for ‘climate’, for instance, is 2&{% ‘climate’ in traditional characters and “<.f ‘climate’ in

ianhua bian

simplified Chinese characters. The word %#4t, ‘change’ in traditional characters appears as 2%

hua

k. ‘change’ in simplified Chinese characters. Since this difference resides only on the graphic level,

mainland Mandarin-speakers can read texts from Hong Kong and Taiwan without much difficulty,
and vice versa (people in Hong Kong and Taiwan can read texts written in simplified characters).
For text processing, the conversion between traditional Chinese characters and simplified
characters can be automated with very high precision. In this research, the conversion of
traditional characters into simplified ones was realised with the tool %% % ‘Complicated into

Simplified” in Microsoft Word (see Section 4.1.2).

pu ténghua

Mandarin has different names in different regions. Mandarin is called i i 1% ‘common language’

gud  yl
in mainland China and [3iE ‘national language’ in Taiwan. Under the influence of geographical,

historical, cultural and dialectical differences between Taiwan and Mainland China, some
divergences had been gradually arising between Taiwan Mandarin and Modern Standard
Mandarin (Shi & Deng, 2006, pp. 371-372). Today, differences between Taiwan Mandarin and

Modern Standard Mandarin can be easily observed on the word level. One example found in the

shéng

MCCC is that when referring to the phenomenon of El Nifio, Taiwanese authors use the word 22

ying xidnxidang

B4 ‘holy baby phenomenon’, reflecting the literal meaning of El Nifio in Spanish — ‘the (Christ)

e &r ni nudoxianxiang

child’3. In comparison, Mainland Chinese authors use JE/RJEVE Il % ‘El Nifio phenomenon’.

e ér ni nud xian

JL./RJE#, a direct transliteration of ‘El Nifio’, reflects the sound of the original Spanish word; i

13 Literal meaning of E/ Nifio in Spanish is from Oxford Dictionary of ENGLISH (2005).
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xiang

% is the equivalent of ‘phenomenon’. More examples of word-level differences can be found in

you

rf 3 55 13 8 ' [Chinese Linguipedial. In the field of the environment for instance, the term &

yiing hua

L “fine nutrition’ is used in Taiwan when denoting the phenomenon of eutrophication
O yinevingbud e . . .

& & 7114 ‘rich nutrition’ is used in mainland China for the same phenomenon.

}—h

whereas the term

Hr

4.1.1.2 Language in which texts were written

The vast majority of texts in the corpus MCCC were originally written in Chinese by native Chinese
speakers, except for a few trans-edited texts. Texts No.1-5 are translated articles from official
websites including the United Nations (UN), the Intergovernmental Panel on Climate Change
(IPCC) and World Meteorological Organization (WMO). Given the fact that these translated texts
have been validated and approved by international organisations as mentioned above, the quality
of translation is largely guaranteed. Texts No. 8-10 from Taiwan, and Text No. 125, No. 174, No.
187, and No. 223 from mainland China are also texts that have been trans-edited into Chinese.
However, these texts show a high level of naturalness in the language, which justifies their
presence in the corpus. Before incorporating translated texts into the corpus, language quality
and fluency of all these texts have been validated by the researcher herself (a native Chinese

speaker).

4.1.1.3 Subject

Texts compiled in MCCC are from a variety of different topics related to climate change such as

greenhouse effect, causes of climate change, consequences and impacts of climate change, and

measures taken to adapt to and mitigate climate change. Texts have been collected from the
qi houbianhua qi

Internet by using keyword search. Keywords used in the searching process include =& 4% 14, /X,

houbiangian qi houbiannudn qudnqiubidannudn

4% 1F ‘climate changes’, A f% 4% BZ ‘climate becomes warm’, 4= 34 % ‘the globe becomes

14k 3 2R U 38 B www. chinese-linguipedia.org/search_difference_results.html
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di giubiannudn wén shi xidoying

warm/global warming’, #¥K4F BE ‘the Earth becomes warm’, and i % %{ . ‘greenhouse

effect’. Extensive searches were carried out both in simplified and traditional Chinese characters.

4.1.1.4 Text types and sources

Texts in MCCC mainly include academic journal articles, book chapters, and other online articles
from official organisation websites. Texts from mainland China were mostly found with the help
of the Chinese Resources Searching Platform of Xi’an Jiaotong University, a platform that allows
readers access to the scanned versions of a large number of books stored in the university library
and also offers readers easy access to the three most important searching platforms for e-

resources in China, including CNKI (9 [E %1%), Wangfang Data (/3 7 #{#), and VIP (4E3%).

Articles from Taiwan and Hong Kong were all found with keyword search in Google.

4.1.2 Text processing

MCCC
Language Mandarin Chinese
Graphic norm Simplified characters
Size 547,592 Chinese words
Geographic originality | Mainland China, Hong Kong and Taiwan
Date 2015-2020
Subject causes of climate change;
greenhouse effect;
consequences and impacts of climate change;
measures to mitigate climate change
Type of corpus Written texts
Text type Introductory texts, academic journal articles, master’s

thesis, book chapters

Authorship &
readership

Texts written by experts;
Readers include experts and non-professionals
(learners, students, general public)

Sources of texts from
mainland China

Chinese Resources Searching Platform of Xi’an Jiaotong
University

Sources of texts from
Hong Kong & Taiwan

Official governmental websites of Hong Kong and
Taiwan;
other reliable websites

Table 12. — Summary of main features of MCCC
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All the texts collected are written texts in electronic format. To facilitate later processing of these
electronic texts with the corpus tool Sketch Engine, all texts have been converted from their
original .pdf or .html format into .docx WORD format. While converting the texts, information on
the author (if present in the text), all images, and references were deleted. For texts from Hong
Kong and Taiwan, traditional Chinese characters were all converted into simplified characters
under the Microsoft Word environment with the help of the function Z#4 & ‘Complicated into

Simplified” under the Reviewing toolbar.

Given all the above considerations, MCCC has been compiled (See Appendix 5 for specific details

of the corpus). A summary of main features of MCCC is given in Table 12.

4.2 Extraction of candidate terms

In this step, all texts in MCCC are uploaded to the corpus management tool Sketch Engine®” to
extract potential candidate terms. To realise the segmentation of each Chinese sentence and the
attachment of part-of-speech tags to each part of a Chinese sentence, Sketch Engine uses the
segmenter and POS-tagger developed in the Penn Chinese Treebank by a research group led by
Xue & Xia (1998-2000) from the University of Pennsylvania. The POS-tagging tool is the Stanford
Log-linear Part-Of-Speech Tagger developed within the Penn Chinese Treebank project by Xia
(2000). Regarding performance of these two tools, Xue et al. (2005) explain that the accuracy of
the segmenter is 94.89% (F- measure score) while the accuracy of the part-of-speech tagger is
94.47% (p. 230). With these embedded Natural Language Processing (NLP) tools as support,
Sketch Engine can produce two kinds of lists with its two functions — Wordlist and Keywords. The
main difference between Wordlist and Keywords is that Wordlist extracts linguistic forms that are
potential words in Chinese from a focus corpus such as MCCC, whereas Keywords compares the
focus corpus with a large-size general-language reference corpus so as to extract words that are

representative and typical of the focus corpus.

15 Sketch Engine|Language corpus management and query system. http://www.auth.sketcheninge.eu
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To decide on which functionality to use in this phase of extracting candidate terms, we compare
the two functionalities - Keywords and Wordlist. The first 10 Chinese words extracted by
Keywords are presented in Table 13 (this is only a reproduction of the first part of the term
extraction results of Keywords, see Appendix 6 for the first 42 candidate terms). The reference
corpus that Sketch Engine compares MCCC with is the 13.5-billion-words Chinese Web corpus
2017 Simplified (zhTenTen17) —a Chinese general-language corpus, compiled with texts found on
the Internet. By comparing MCCC with this reference corpus, the function Keywords helps identify
Chinese words found in MCCC that have a high specificity score. These words are likely to be
terms in the field of climate change because they have a high relative frequency in the focus MCCC

corpus whereas a very low relative frequency (of less than 1) in the reference corpus zhTenTen17.

Frequency Relative Frequency
Word Score

Focus Reference Focus Reference
1 | AFHE ‘become warm’ 2,412 45,170 3,560.121 2.722 956.72
2 | e 754 8,492 1,112.907 0.512 736.82

‘temperature increases’

3 |IPCC 422 3,357 622.874 0.202 518.89
4 | &5 ‘high confidence’ 339 39 500.365 0.002 500.19
5 | k)1l ‘glacier’ 1,972 99,240 2,910.68 5.981 417.1
6 | WP ‘sealevel 337 8,274 497.413 0.499 332.58
7 | B4HE ‘warming’ 225 562 332.101 0.034 322.19
8 | VKif ‘ice sheet’ 292 6,038 430.993 0.364 316.74
9 | A ‘variability’ 207 1,014 305.533 0.061 288.88
10 | ##UK ‘sea ice’ 282 8,758 416.233 0.528 273.09

Table 13. — The first 10 terms extracted from MCCC by the functionality Keywords
of Sketch Engine

Keywords function extracts potential terms from all parts of speech and does not allow for an

extraction of terms belonging to a particular part of speech. To be able to ensure comparability
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of the term extraction results of Keywords and Wordlist, it is better to apply the same settings
and criteria; therefore, words from all parts of speech were selected when applying Wordlist.
Table 14 shows the first 10 Chinese words (all parts of speech) extracted by Wordlist from MCCC
(this is only a reproduction of the first part of the extraction results of Wordlist, see Appendix 7

for the first 42 words extracted by Wordlist).

Word Frequency

1 |W 38,571
structural particle

2 | 1 ‘and’ 8,995
conjunction

3 | 1£ ‘at/in’ 7,036
preposition

4 | Bx 7,036
‘climate’

5 | &tk 6,425
‘change’

6 | & 4,899
i’

7 | F 4,589
‘vear’

8 | Bk 4,363
‘globe’

9 | T 3,744
aspectual particle

10 | X “for’ 3,528
preposition

Table 14. — The first 10 words extracted from MCCC by the functionality Wordlist of Sketch
Engine

Wordlist presents all the words identified in MCCC. As can be observed from Appendix 7, Chinese
words extracted by Wordlist are displayed according to descending order of frequency in MCCC.
Wordlist offers us a first overview of MCCC by showing us the most frequent words used in this

specialised corpus. If we exclude Chinese grammatical words from the Wordlist, then the two

qi hou bianhua qudangiu

most frequent words appearing in MCCC are i ‘climate’ and %% 4k, ‘change’, followed by 4= Bk

yingxidng

‘globe’ and 52 M ‘influence’. These words are all important terms in the field of climate change.
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Nevertheless, as pointed out by L'Homme (2004, p. 169), words having high frequency counts in

a corpus are not necessarily terms in a specialised domain and words with a low frequency

yé ydu
account may turn out to be real terms. Indeed, high-frequency words 1t ‘also’ (adverb) and &

‘have’ (verb) extracted by Wordlist do not have a real terminological status in the field of

environment.

Terms belonging to parts of speech of nouns, verbs, adjectives, adverbs are central to
terminological research. However, as can be observed from Appendix 7, among the first 42 words
on the wordlist, 16 words belong to parts of speech other than these four parts of speech and can

thus firstly be eliminated for this research looking into Chinese terms. The first word on the list

de hé
] ‘of’, for example, is a structural particle; the second one #1 ‘and’ is a conjunction indicating

zai

coordination in Chinese grammar; the third word 7E ‘in/at’ is a preposition which, when followed

by an object, bears the meaning of Location. After a careful validation, we find that among the
first 42 words on the Wordlist, 26 words are not true terms in the field of the environment. The

overall ratio of “noise”, therefore, is 26/42 (= 0.619).

Comparing a specialised focus corpus with a general-language reference corpus to extract lexical
forms having a relative frequency “anormalement élevée” (unusually high) in the focus corpus is
a commonly-used method for extracting specialised terms in terminology (L'Homme, 2004, p.169).
This is the method supporting the Keywords function in Sketch Engine. As can be seen from

Appendix 6, all the keywords are presented according to the order of specificity score, along with

zéngnudn nudn hua

specific statistics of their relative frequency. Keywords 3 I ‘warm’ (vi.) and BZ ¥, ‘warm’ (vi.),

for example, have a relative frequency of lower than 0.25 in the reference corpus, yet an
unusually high frequency of 332.101 and 326.197 respectively in MCCC. This stark statistical

difference in frequency constitutes convincing evidence that can be used by terminologists to

zéngnudn nudn hua

validate the status of 3 BZ ‘warm’ and B 1t ‘warm’ as terms in MCCC.
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As can also be observed from Appendix 6, except for 11 forms in Roman alphabetic letters, the

rest 31 candidate terms are worth considering as terms in the field of climate change. Candidate

binggai bTngchuan qi réngjido ér ydnghua tan

terms UK ‘ice sheet’, UK JI| ‘glacier’, K& X ‘aerosol’, %A MK ‘carbon dioxide’ are all

specialised terms denoting physical entities. There are also noun terms that denote important

qi hou

concepts in this specialised field — “<{{% ‘climate’. Verb terms denoting activities in the domain

ZEngwen zéngnudn nudn hua

have also been identified by Keywords — 14 i ‘temperature rises’, 4 B% ‘warm’, B {4 ‘warm’,

jidnhudn

il 2% ‘mitigate’.

In fact, if we take a closer look at the forms in Roman alphabetic letters, we find that GHG and

CO; refer respectively to greenhouse gas and carbon dioxide. The two Chinese terms

wénshi qi t7 ér ydnghua tan

corresponding respectively to these two symbols i =S/ ‘greenhouse gas’ and — A fLHk

ér ydnghua tan

‘carbon dioxide’ - are real terms in the domain. Counting GHG as a potential term — %8 fL. k%

‘carbon dioxide’ is already there on the wordlist), the overall ratio of “noise” of Keywords is 17/42

(= 0.405).

Weighing the merits and shortcomings of Wordlist and Keywords of Sketch Engine, this research
will rely on Keywords for candidate term extraction, the main reason being that Keywords has a
lower “noise” ratio. Because Chinese verbs are the main focus of study for this research, the list
of candidate terms extracted by Keywords is manually validated to keep only Chinese verbs
(details explained in Section 4.3.2). The research places its focus on Chinese verb terms that are
the most representative and significant in the field of climate change; therefore, it is preferable
to have the score of specificity as the basis of term extraction. As discussed earlier, Wordlist
displays Chinese words that are the most frequently seen in MCCC; however, the fact that words
having a high frequency in MCCC does not mean these words are truly significant or typical in

MCCC, nor does it validate directly the terminological status of these words.
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4.3 Validation of candidate terms

This step consists of manually analysing and validating the candidate terms provided by Keywords.
Chinese words that are truly terms conveying specialised meanings in the field of climate

change/environment are included in the final list of terms for description.

4.3.1 Delimitation of Chinese terms

Before validating Chinese terms, we should clarify which lexical items can be considered as terms
in the Chinese language. This research adopts the lexical-semantic approach to terminology in
defining a term as a lexical unit. The concept of lexical unit applied here was defined by Cruse
(1986) in his book Lexical Semantics and later applied to terminology (L'Homme, 2004, 2020). As
defined by Cruse (1986, p. 77), a lexical unit refers to “the union of a lexical form and a single
sense”. To be clearer, a lexical unit is “a lexical form (that can behave as an autonomous unitin a
sentence) that conveys a specific meaning” (L'Homme & Bernier-Colborne 2012, p. 393). Based
on these definitions, a Chinese term in this research is a lexical unit that conveys a specialised

meaning in the field of the environment.

For this research examining Chinese specialised terms, a term is defined as a ‘lexical unit’, rather
than a ‘word’ because ‘lexical unit’ is a much more robust notion for Chinese. To start with, if we
regard Chinese terms simply as words, then problematic cases will surely arise when we realise

that some Chinese terms are actually each composed by two or more words. To illustrate, the

qi houbianhua

lexical form S f& 25 44, ‘climate change’ identified in the MCCC is a lexical unit, or a term denoting

changes in climate that manifest themselves as changes of the global atmospheric compositions
that are directly or indirectly caused by human activities. This meaning conveyed by the form =,

f 25 1k, as a whole is a specialised meaning in the domain of environment that is not

qi hou bidanhua

straightforwardly derivable from its composing words < f% ‘climate’ and 25 {t, ‘change’, though

qi hou bianhua

these two words A f& ‘climate’ and 25 {4, ‘change’ are each a meaningful free unit that can stand
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alone in sentences. In other words, the meaning carried by the form {481k, is not merely the

qi hou bianhua

meaning of A.{& ‘climate’ plus the meaning of A% 4t, ‘change’.

Moreover, as mentioned in Appendix 8, the concept of ‘word’ itself is not clear-cut for Chinese.
Chinese characters feature entries of Chinese language dictionaries used by native Chinese
speakers. The fact that today’s modern Chinese has evolved from ancient Chinese for which each
character represents at least one word seems to hinder intuitive judgement of words on the part
of native Chinese speakers. In fact, as underscored by Hsieh (2016, p.204), a unanimous
consensus over the notion of ‘word’ in Chinese has not yet been reached in Chinese linguistics
because sometimes it is very difficult to determine whether a linguistic item made up of two

characters is a single word or two words.

Cruse (1986, p.24), in his book “Lexical Semantics”, outlines the two criteria for delimiting English

lexical unit on the syntagmatic level.

(i) a lexical unit must be at least one semantic constituent.

(ii) a lexical unit must be at least one word. (Cruse, 1986, p. 24).

Based on Cruse (1986)’s two criteria and taking into account of special features of the Chinese
language, criteria for identifying lexical units in Chinese can be established. A Chinese lexical item

is a lexical unit if it fulfills the following criteria:

(1) A lexical unit is composed by at least one word in Chinese.
(2) A lexical unit carries a constant meaning — when appearing in different contexts, its
contribution to the meaning of each of the contexts are the same.

bTngchuan

The lexical item ¢K 1| ‘glacier’ is an example of a Chinese term in the field of climate change since

it is a lexical unit conveying the sole specialised meaning “glacier” in the field of climate change.

bTng chuan

The term is composed of two Chinese characters — /K ‘ice’ and JI| ‘river; plain’.
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nudnhua

The lexical item BE4L ‘warm’, for instance, is a lexical unit satisfying all these criteria. The

nudnhua

following three example contexts show how the lexical item % 1t ‘warm’ behaves in the corpus

MCCC.

(14) -, A A% E & BEfL, -
climate system PROG gradually warm
‘..., climate system is gradually warming, ...’
(Source: 215 H [l b 7 it & Xof Ak A% 1z Wi S A7)
and that warm DE1 speed even still PROG quicken
‘..., and the speed of warming is even accelerating, ...’
(Source: 8 Filky A% 22 41| ¥ 45k (1) J 13T vy (1) 3 R UL EE)
(16) . M BiL SR W Afk
seas and oceans warm lead to coral bleaching
‘..., ocean warming lead to the bleaching of coral reefs’
(Source: 19 R xS/ NE EL)

nudn hua nudn

(Criterion 1) BZ 14 ‘warm’ is a synthetic word composed of a free morpheme HZ ‘warm’ and a

hua

bound morpheme 1t, “-ize;-ify’. It is a word and thus can act as an autonomous unit and shoulder

su du

different syntactic functions in different contexts — predicate in (14), attribute modifying 3% /&

hdi yangnudnhua

‘speed’ in (15) and head word of the verbal phrase i % 1t, ‘ocean becomes warm’ in (16) that

nudn hua

acts as the subject of the sentence. (Criterion 2) The contribution of % 1, to the meaning of each

of the three contexts are the same since it conveys the same meaning of ‘become warm’.

4.3.2 Verbs as object of study

Leafing through many of today’s specialised dictionaries (whether in Chinese or English), we will
find that most of them are repertoires of technical nouns in their respective domains. One
possible reason behind this preference for nouns, as elaborated by L'Homme (2020), is that the
connection between noun terms and a specialised field that these nouns are associated with
seems to be more evident and immediate, facilitating the establishment of their “terminological

status” (p. 61). However, acknowledging the importance of nouns in terminology is not to say that
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lexical items belonging to other parts of speech cannot be terms. In fact, as has long been
proposed by other approaches to terminology including the textual approach (Bourigault &
Slodzian, 1999) and lexical-semantic approach (L'Homme, 2004, 2020), terms could be in the

linguistic form of not only nouns, but also verbs, adjectives and adverbs.

For most of today’s Chinese dictionaries of environmental terminology, nouns (and nominal
compounds) have been the primary focus of description (as discussed in Section 1.1). There is an
obvious research insufficiency on Chinese verbs as specialised terms in the field of the
environment. To fill in this gap, this research will look into Chinese verbs in the field of

environment and expound on their status as specialised terms.

4.3.3 Criteria for identifying verb terms in Chinese

For many verbs on the list of Keywords, their status as specialised terms in the field of climate

sudn hua zhéng fa fu sheé

change can be easily confirmed. Lexical units f&{t. ‘acidify’, 2& K ‘evaporate’, and #&4F

‘radiate’, for example, can be easily associated with a specialised field such as the field of the
environment since one has to have some specialised knowledge so as to be able to grasp the
meaning of each of the three units. Therefore, these terms are kept on the final list. The score of

specificity calculated by Sketch Engine also offers valuable references for the identification of

bidannudn Zéngwen zéngnudn

specialised terms. Lexical units such as 7% % ‘become warm’, 145 ‘temperature rises’, 14 i%

nudnhua

‘warmth increases’, % 1t ‘become warm' have a very high score of specificity (over 270), which

means that their presence in the general language corpus is very low; therefore, they are highly

likely to be specialised terms.
Nevertheless, more specific criteria needs to be established for identifying verbs as specialised

terms because many verbs on the Keywords list seem to be verbs frequently used in everyday life,

their connection with specialised knowledge of the field of environment cannot be immediately
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jidnshdo bianhua
inferred and their statuses as terms are thus not readily ascertained (e.g. i 7> ‘decrease’, ZZ 1k,

shangshéng

‘change’, I F ‘rise’).

According to the lexico-semantic approach to terminology (L'Homme, 2020, pp.72-75), four
criteria can be employed to validate whether a lexical unit is a term or not. The first criterion is
that a term in a specialised domain is a lexical unit if it contains specialised knowledge of the field.
As pointed out by L’'Homme (2020), this criterion is more suitable for determining the status of
nominal terms. The second criterion is that a predictive lexical unit is highly likely a term in a
specialised domain if its argument(s) have already been recognised as terms. As will soon be

discussed, these two criteria work perfectly well also for Chinese.

The third criterion of “morphological relations” (L'Homme, 2020, p. 74) draws on derivational
morphological changes — an important linguistic phenomenon in word-formation in languages
such as English and French. The example elaborated by L’'Homme (2020, p. 74) are lexical units
pollute, pollution, pollutant, polluted and polluting, which resembles each other not only
morphologically in their lexical forms, but also semantically in their meanings. With the aid of this
phenomenon in word-formation, the third criterion helps identify verbs pollute, polluted and

polluting as terms if the nouns pollutant and pollution have already been defined as terms. In

wi rdn wu riﬁn wl

Chinese, the relation between j5%% ‘pollute’, the equivalent verb for pollute, and 15%%),

WU YQI"I

equivalent for pollutant, seems to be very similar to that in English; by adding % ‘object’ to y5 4%

wi rdn wu ran wl

‘pollute’, the verb 75%% ‘pollute’ becomes a noun 54¢¥) ‘pollutant’. However, this kind of

morphological change between verbs and nouns cannot be generalized in the Chinese language.

ldo chu

There are only a few affixes in Chinese including IKETJ (particle), % ‘old’, 13 4 ’festlval’ 1 (particle),

xido 130 sh chu yT d| sd@n

/I “small; little; young’ as in IK_JZ@% ‘auntie’, ZJiji ‘teacher’, %)]* junior high’, %= ‘the third’,

xidohai ér zhé  hua hua er

/IN¥% “child’ and a few suffixes |ncludlng¥ JL, #&, 1, etc. asin 1‘7? ‘chair’, £ )L “flower’, lpg
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zh& 10 hua

# ‘reader’, Zx4t, ‘green’ (Liu et al., 1983). For Chinese verbs that can also act as nouns, their

jigo yu juéding

forms never change. To illustrate, when verbs Z{ & ‘educate; education’, { 5& ‘decide; decision’,

fén xT fa xian panduan gan rdo

HT ‘analyse; analysis’, & 3l ‘discover; discovery’, ¥ W7 ‘judge; judgement’, T-#L ‘interfere;

interference’ function as nouns, their form never show derivational change. Given these points,

this criterion of morphological relations is generally not applicable for identifying Chinese terms.

The fourth criterion is to indentify terms with the help of “paradigmatic relations” between terms
('Homme 2020, pp. 74-75). Lexico-semantic relations including synonymy, antonymy (and other
opposite relations), hyponymy and meronymy are valuable clues for recognising terms. If a lexical
unit has been confirmed as a term in a specialised field, then other lexical units sharing lexical

relations with this term are also terms.

Based on and adapted from these criteria applicable for English and French, three criteria for
validating the status of Chinese lexical units can be established for this research. The first criterion
is that a term should convey specialised knowledge in a specialised subject area. For this research,
lexical units carrying specialised knowledge in the field of climate change, environment or

relevant fields like meteorology and climatology should be identified as terms. According to this

qi hou ql wén wén shi xidoying

criterion, lexical units such as A& ‘climate’, "<& ‘air temperature’, I % %X N ‘greenhouse

wénshi qi t7
effect’, and 5 %= S /4& ‘greenhouse gas’ correspond to terms. Though all these terms identified

are of nominal nature, they will help validate the terminological status of Chinese verbs when

employing the second and the third criterion.

The second criterion is to examine the status of realisations of actants of a predicate verb. If

actants of the predicate are realised with terms, then the predicate itself should be identified as
xT shéu

terms. To illustrate, % i ‘absorb’ is a potential candidate term appearing on the list of Keywords

with a low score of specificity (10.61) (See Appendix 6). In the following two contexts from MCCC,
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xT shéu

we can see that 2 I ‘absorb’ has two actants — Cause (what absorbs) and Patient (what is being

xT shou wén shi qi

absorbed). In context (17), the two actants of P2 Y& “absorb’ are linguistically realised by i %<,

nénglidang

fZIK ‘ereenhouse gas’ and fit & ‘energy’, which can be confirmed as terms in the field of climate

ér ydnghua tan

change according to the first criterion; in context (18), the two actants are realised by — %8 {t. ik

hdi ydng
‘carbon dioxide’ and ¥ 3 ‘ocean’, two terms as ascertained with the help of the first criterion.

xT shou

Therefore, we are confident in recognising "2 I ‘absorb’ as a term.

o

W7iE AUk R Wik Ik R W dE A

greenhouse  gas can absorb  theEarth surface DE1 radiation energy

W WAL S T DY THT )\ 7 B, i 3R KA PR FRIR R, XA Gt 2 A 2= AT R
) TR E RN |

(Source: 21 4R {5 55 1 (EV A il H L RUR)

‘Greenhouse gases can absorb radiant energy from the Earth’s surface and then dissipate it in
all directions, keeping the near-surface atmosphere warm, a phenomenon known in
climatology as the ‘greenhouse effect’.

(18) L4k,
N aEsh HERoE A T KA Bz = e IR,
human activity emit DE1 carbon dioxide exist about 30 precent sea ocean absorb

G R IRAL, R BRI AR B DR g a2, 7 E M A 30 ) 5 A0 R i
B

(Source: 19 4 M54k /N L)

‘In addition, about 30 per cent of the carbon dioxide emitted by human activity is absorbed
by the oceans, causing ocean acidification, which reduces the carbonate ions in seawater and
seriously affects the calcification process and skeletal growth of corals.

The third criterion draws support from an important feature in the morphology of Chinese for
identifying Chinese verb terms. In Chinese, many single-character free morphemes can function
as independent verbs in contexts. This free morpheme, if combined with other bound

morphemes, will form other verbs, which are semantically related to the free morpheme. The

bian

single-character free morpheme %% ‘change’, for instance, is a free morpheme that can stand
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td bian le hdo dud bian

alone in sentences functioning as averb (e.g. ith 4% T 4%, ‘She haschangedalot.’) 4% ‘change’,

hua qidn bianhua

gdi
however, can combine with other morphemes like {,, if, and i to form other verbs ZZ 1k,

biangian gdibian bian

‘change vi., 28 if ‘change’, {%¥ ‘change vt.’, which all carry the meaning of the verb 2%

‘change’. This criterion is thus based on the assumption that Chinese verbs sharing one same

character/morpheme are possibly sharing the meaning of this common character. Therefore, if

bidanhua biangidan

A% £¥, ‘change vi.” has been defined as a term in the field of the environment, then %% it ‘change’

gdibian

and A% ‘change vt.’ should also be considered as terms in the field. In contexts of MCCC, the

réng rénghua xidoréng jié

(=1 = N =1 ¢ ) rEc’)ngJ
bound morpheme Fll appear in three verbs Flft, ‘melt’, V8 il ‘melt’ and Bl fi#

‘

melt’. Since

réng

these three lexical units share the same character f, it is highly likely that they bear similar

rénghua xidoréng ji&

& S
meaning. If @1t ‘melt’ is recognised as a term, then 7§ fifl ‘melt’ and fifl fi#

‘{

melt” are most likely

terms as well.

The fourth criterion is to identify terms in the light of paradigmatic relationships between lexical

units. Lexical relations such as synonymy (or near-synonymy) and opposition are particular helpful

shangshéng

in identifying verb terms in Chinese. For instance, if . 7 ‘rise’ is defined as a term in the field

shéngg@o xiajiang

of climate change, then its near synonym F} 5 ‘rise/ascend’ and its opposite I [% “fall’ should

all be identified as terms in the field.

4.3.4 Criteria for selecting terms for this research

A Chinese lexical item on the list of Keywords identified by Sketch Engine must satisfy the

following six criteria before being included into the final list of terms for this research.

Firstly, as discussed earlier in Section 4.3.1, the Chinese lexical item identified as a term is a lexical

unit carrying a specialised meaning in the field of climate change, including the field of the
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environment or other related fields such as meteorology and climatology. The Chinese lexical
item identified as a term must be a lexical unit satisfying the two criteria — (1) it is composed by
at least one word in Chinese; (2) it carries a constant meaning — when appearing in different

contexts, its contribution to the meaning of each of the contexts are the same.

In addition, as explained in Section 4.2, the function Keywords of Sketch Engine does not allow
users to extract words that pertain to a specific part of speech, so the list of keywords proposed
contain words from all parts of speech. Only verbs are selected as object for this research.

Candidate terms that are nouns should be eliminated from the final list of terms for description.

bTngchuan

To illustrate, among the first 10 keywords identified by Sketch Engine, five nouns— UK )1 ‘glacier’,

hdipingmian bTnggai bian 14 hdibTng

T T ‘sea level’, ¥K 75 ‘ice sheet’, 4% & ‘variability’, and ¥ UK ‘sea ice’ have been eliminated.
Candidate terms are kept on the list if they are verbs in Chinese and if they function as verbs in
MCCC contexts. However, taking into consideration of the fact that the Chinese language is non-
inflectional and many verbs can also act as nouns in contexts without any change in their forms,
a closer examination of behaviours of each verb in contexts is essential. Verbs that are found only

used as nouns in running texts in MCCC are eliminated from the final list. A case in point is the

qidng pod qidng pod

lexical item 5% JH ‘to force’ extracted as a keyword by Sketch Engine. Obviously, 5% iH ‘to force’

qidng pd
is a verb in Chinese. Nevertheless, usages of 7 iH ‘to force’ as a single verb with the meaning of

qidng pod fi shé
‘to force’ are not observed in MCCC; rather, all occurrences of 5 il appears as in the term &5t

qidng pod
5% 18 ‘radioactive forcing’, which is a value in physics with W/m? as its measuring unit. Because

qidng pod
5% 18 is never used as a single verb in contexts of MCCC, it is eliminated from the final list.

Lastly, to ensure sufficient contextual information for sense distinction and term description at
later stages, terms on the Keywords list with an occurrence of over 90 in MCCC are selected for

this research.
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Term Frequency Specificity score

1 AR “temperature rises’ 754 736.82
2 HIHE “to warm’ 225 322.19
3 BEAL ‘to warm’ 221 272.44
4 JRZE ‘mitigate’ 703 171.01
5 JHiE. “‘temperature rises’ 916 124.03
6 ML ‘observe’ 812 90.14
7 Tiifli ‘predict’ 389 80.38
8 {5 ‘stagnate’ 304 80.36
9 iB4f ‘retreat’ 220 77.66
10 TH Rl ‘melt’ 146 63.31
11 HefK ‘emit’ 1438 56.73
12 flfk ‘melt’ 223 52.81
13 KA ‘change suddenly’ 253 51.48
14 F+& ‘rise’ 623 48.53
15 24k, ‘change’ 6425 44.11
16 £ ‘accumulate’ 355 43.14
17 R4 ‘radiate’ 767 35.3

18 A53T ‘change’ 235 34.18
19 fli%i ‘estimate’ 207 29.43
20 Tt ‘rise’ 1447 24.45
21 7% K ‘evaporate’ 104 19.39
22 &5 ‘temperature falls’ 164 15.97
23 B ‘intensify’ 185 15.81
24 55 ‘attenuate’ 128 15.8

25 W5 “fluctuate’ 464 14.58
26 ST ‘reflect’ 98 12.43
27 /b ‘reduce’ 1286 11.49
28 PFA ‘estimate’ 699 11.35
29 AL ‘oxidize’ 106 11.24
30 Wi “absorb’ 410 10.61
31 ¥ ‘increase’ 2036 10.22
32 % ‘increase’ 170 10.21

Table 15. — List of validated verb terms (Validation results of the Keywords list of Sketch Engine)
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The final list of validated verb terms is shown in Table 15 above, following the order of score of
specificity. Additional verb terms identified according to Criterion D. (=paradigmatic relations) are
listed in Table 16. These verbs are identified as terms because they share certain paradigmatic
relations with the terms in Table 15. For each term, Table 16 shows its frequency of occurrence
in the corpus and specifies what kind of paradigmatic relations it shares with which term already
recognised. As can be seen from Table 16, each of these additional verb terms also has a

frequency of occurrence of over 90.

paradigmatic relations Term Keyword
Term + Frequency . .
e Term + shares with (Term already recognised by
(Additional term of Term + Term Keyword Sketch Engine as Keyword)
) .. : y
identified) in MCCC & y
1 Jnik ‘accelerate’ 177 Opposite T 2% ‘slow down’
2 hnk ‘speed up’ 90 Opposite 2% ‘slow down’
3 21 ‘alleviate’ 98 Near-synonym T2 ‘mitigate’
4 FEAR “fall’ 423 Opposite 151 ‘rise high’
5 & “fall’ 507 Opposite Tt “rise’
6 M 4% ‘change’ 538 Near-synonym 54k, ‘change’
7 FEHL ‘release’ 211 Near-synonym HERL ‘emit’
8 HA5E ‘strengthen’ 259 Opposite I8 55 ‘attenuate; weaken’
9 JN5E ‘strengthen’ 304 Opposite I8 55 ‘attenuate; weaken’
10 i1t ‘estimate’ 119 Near-synonym {ti 5 ‘estimate’
11 T ‘predict’ 264 Near-synonym Tiifi ‘predict’

Table 16. — List of additional verb terms identified

4.4 Sense distinction

As in English, polysemy is a prevalent linguistic phenomenon in the Chinese language. The term
“polysemy” comes from the Greek word “moAvonueia”, which means “multiple meaning”
(McCaughren, 2009, p. 107). Polysemy denotes the phenomenon when a word has separate
different meanings yet these meanings are related (Cowie, 2009, p. 28). As will be discussed later
in more detail in this research, many Chinese terms identified in MCCC convey more than one

meaning in the field of climate change. This step is about distinguishing meanings (a.k.a senses)
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of polysemous Chinese terms. Contexts where a polysemous term appears are what the sense
distinction is largely dependent upon. A careful observation and examination of contexts provide

evidence for the distinction of meanings.

Sense distinction based on the lexico-semantic tests of Cruse (1986)

The lexico-semantic tests proposed by Cruse (1986) assist with distinguishing senses of a
polysemous lexical unit from the angle of semantics. Among the tests put forward by Cruse (1986),
three tests proving to be applicable for distinguishing senses of polysemous Chinese terms include
the test of synonymy, the test of opposite, and the combination test'®. Now we will look into

these tests and see how they help identify different senses of a polysemous Chinese term.

The first test for distinguishing senses of polysemous Chinese terms is the test of synonymy.
According to Cruse (1986, p. 55), for two occurrences of a lexical form, we can try substituting
each of the two occurrences by a synonym; if the synonym works in some contexts but not in

others, then the indication is that the lexical form has two senses. To give an illustration of how

shi fang

this test works for differentiating senses of a polysemous term, let us look at the term F& /i ‘to

shi fang
release’ and the following two contexts of £5Jil ‘to release’ found in MCCC.

(19)a. A& ¥EEH OB M W= Ak W T BN M.
human activities release DE1 greenhouse gas enhance-PERF wrap effect
‘Greenhouse gases released by human activities have enhanced the wrapping effect.’

b A5 N HERC M = Ak MR T mIE RO
human activities  emit DE1  greenhouse gas enhance-PERF wrap  effect
‘Greenhouse gases emitted by human activities have enhanced the wrapping effect.’

(20)a. HEH) A B AA R W e
plant at the same time release oxygen and  absorb carbon dioxide

‘... plants simultaneously release oxygen and absorb carbon dioxide...’

b.. <MY RN Hew AR M Wl AUk
plant at the same time emit oxygen  and absorb  carbon dioxide

* /. ..plants simultaneously emit oxygen and absorb carbon dioxide...’

16 The names for these tests are given in this research.
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shi fang pdi fang shi fang pdi fang

One synonym for F& il ‘to release’ is HEIX ‘to emit’. By substituting B il ‘to release’with HE i

shi fang

‘to emit’, we will see that in the first case (19), but not the second (20), Bl ‘to release’is

pai fang shi fang
synonymous with il ‘to emit’, suggesting that B:Ji{l ‘to release’ has two separate senses. In

pai fang pdi fang

fact, HlF i “to emit’ has a negative connotation. Looking up HF /i ‘to emit’ in BRI E 1] L)

pdi cha féi qi féishut féi zha

(Modern Chinese dictionary), its meaning is HEH (B <. JE 7K. JK#) (‘discharge exhaust gas,

pdi fang xidochu

pdi ¢ i ac
waste water and waste residue’)(2012). The meaning of morpheme i in HEJi “to emit’ is 1 [%,

tuf kai  pdi chi

HEFF, HEJF (‘eliminate, exclude’) ( {BUARSUE KA/ L) [Modern Chinese dictionary], 2007). This

pdi fang
explains why HEJi{ ‘to emit’ cannot function in the second case (20).

shi fang
A closer examination of the two contexts will also tell us that the predicative term Bl ‘to

shi fang

release’ takes a different number of actants in the two contexts. il ‘to release’ in (19a) takes

rén |&i huédong

three actants — Patient (the thing being released) CO,, Cause (of this release) AJ3i% 3l ‘human

dao da qi zhong
activities’ and Destination (to where the released CO; goes to) ¥ KX ' ‘to the atmosphere’.

shi fang zhi wh

By contrast, B:Ji{ ‘to release’ in (20a) takes only two actants — Source (of this release) #5%) ‘plant’

ydng qi shi fang

and Patient (the thing being released) %/, ‘oxygen’. In fact, B il ‘to release’ depicts two

different situations in the two contexts — in (19a) it is human activity that causes carbon dioxide
to be released into the atmosphere (it is not human activity being the source that releases carbon

dioxide; the source is possibly the fissile fuel when it is burned) whereas in (20a) it is plants being

shi fang
the source that spontaneously releases oxygen. These two instances of B/l ‘to release’,

depicting two scenes, correspond to two semantic frames. (The concept of “semantic frame” is

explained in Section 3.1.2)
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The second test utilised to detect polysemy is the test of opposite. As explained by Cruse (1986,
p. 55), for two occurrences of a lexical form, we can try applying an opposite item in the two
contexts; if this lexical item shares an opposite relation with one occurrence but not the other,

then the indication is that the lexical form has two senses. To illustrate how this test of opposite

shi fang
works, let us look into the two contexts of £ il ‘to release’ again.

xT shou shi fang

As can be seen in context (20a), 2 Y& ‘absorb’ stands in opposite relation with B i ‘to release’.

zhi wu shi fang xT shoéu

FE%) ‘plant’ can be the source that can both F:jil ‘to release’ and M !/ ‘absorb’ gases.

xT shou shi fang

Nevertheless, W2 Il ‘absorb’ shares no opposite relation with B i ‘to release’ in context (19a),

shi fang

indicating that B i ‘to release’ has two separate senses.

The third test applied in determining that a lexical form is polysemous is the combination test. As
pinpointed by Cruse (1986, p. 61), two occurrences of a lexical form cannot be combined to form

an accurate sentence if these two occurrences manifest two distinct senses. To clarify how this

shi fang
test works, let us reconsider F£ il ‘to release’ and its two contexts. A simplified version of context

rén l&i huédongshi fang qi  t7

(19a) and context (20a) is respectively A\ Z&¥E 31 B i A& ‘human activities release gases’ and

zhi wu shi fang qi shi fang

T
FELDRE TSR ‘plant release gas’. The fact that combing these two occurrences of B:Jil ‘to

shi fang
release’ will lead to an erroneous sentence indicates that F: /il ‘to release’ has two different

senses.

# signifies that a sentence is semantically incorrect.

(1) # A3 w3 M MW B AUE
human activity and plants release  gas(s)

‘human activities and plants release gases’
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Sense distinction based on transitivity of Chinese verbs

Besides the above-mentioned three tests, syntactic behaviours of a lexical item in different
contexts also serve as important clues for determining whether it conveys different senses. One
natural clue for sense distinction is transitivity of verbs. If a particular verb is used both
intransitively and transitively in the corpus MCCC, then these two usages manifest two senses of
the verb. This phenomenon is elaborated by Levin (1995, pp. 2-3) as “causative/inchoative

alternation”, a type of “transitivity alternation”. As an example, following are two contexts of the

jia ju jia ju

a ju
term JNJ&] ‘intensify’. In context (22), /& ‘intensify’ functions as a intransitive verb whereas in

wén shi xidoying

context (23) it is used as transitive verb followed by direct object ¥ % %% M. ‘greenhouse effect’.

jia ju

The transitive JIlfE] ‘intensify’, when used in contexts (23) bears the meaning of ‘cause something

jia ju

to intensify’. With regards to the actantial structure, the transitive JIlf] ‘intensify’ takes on two

jia ju jia ju

actants X JII&] Y (‘X intensify Y’) whereas the intransitive JlIJil ‘intensify’ takes only one actant as

jia ju

in X I (X intensify).

jia ju jia ju

In this research, the intransitive Jllfi15 ‘intensify’ and the transitive flll il 1p ‘intensify’ are thus

jia ju jia ju

presented as in three separate entries JIllfil] 13 ‘intensify’, and JIlf&#] 1p ‘intensify’ because they

have different actantial structures. We would also like to make explicit the causative/inchoative

jia ju

alternation between the transitive and intransitive Jl1fi| ‘intensify’. Taking into consideration of

jia

the fact that the semantic difference between these two lexical units is subtle, the intransitive Jll

ju jia ju jia ju jia

] ‘intensify’ is marked as JlfE#| 1a ‘intensify’ while the transitive JllJ#] ‘intensify’ is marked as /Il

ju
il 1p ‘intensify’ to show they are semantically related.

(22) Pk, ASEIESIHEBU IR = TR A R,
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SR Wk 2N TS S VA N 1]
carbon dioxide  concentration  unceasing rise climate change unceasing intensify
‘Therefore, greenhouse gases emitted by human activities continuously accumulate, the

concentration of carbon dioxide continuously rises, and the climate change continuously

intensifies.

(Source: 151 G=ERARNE {5 i [ WF 7T 2k i [2] )
(23)1H  HCFCs fll HFCs JKJEE fr EJF e T EE BN o

but HCHCs and HFCs concentration DE1 rise intensify-PERF greenhouse effect

‘The increase of the concentration of HCFCs and HFCs has intensified the greenhouse effect.

(Source: 195 it % RN K 2 PUARHIA T57)

Verb/Noun distinction of multicategory verb/noun Chinese terms

In Chinese, some words can have grammatical functions of two or more parts of speech — a

linguistic phenomenon called “conversion of parts of speech” (Li & Cheng, 2008, p. 12). These

jianlei cf

words are given the name #t 251 ‘multi-category word’ in Chinese grammar. One particular

bianhua

example of a multi-category verb/noun term is ¢ 1t ‘change’, which can function both as a noun

bianhua

and a verb as observed from contexts of the corpus MCCC. Thus, A% 4k, ‘change’ corresponds to

bianhua bianhua

two lexical units - 4841 ‘change’ (v.) and ¢4k 1.1 ‘change’ (n.). In our terminological resource,

these two senses are presented separately in two entries. The following contexts (24) — (29) show

bianhua

how 7% 1k, ‘change’ behaves in the specialised corpus MCCC.

(24) MR 5,
ook R Ak 1°C,
sea water  temperature change
‘The sea water temperature changes 1°C,’
2 FEUE TR AL Im BB, - o

‘It is estimated that a change in sea water temperature of 1°C will result in a fluctuation of
sea level of about 1m. ...... !

(Source: 176 VR i TG IS ARKTRALAL I JE )

(25) MNP s B,
TR =R W A o
Fitl Moo ok & Al Ak,
the two poles of the Earth DE1 sea ice SUPP unceasing change

‘sea ice at the poles will unceasingly change,’
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MM 2> T B FEPARHE A .
‘Historically, sea ice at the poles will unceasingly change as temperatures rise, which can
lead to an overturning of ocean circulation.’

(Source: 125 AR AF IR 5 FRATTHIAE7H)
Qo) MR BUE [ BN AL

the Earth orbit DE1 small change
‘small change of the orbit of the Earth’

5L AE CUBE PHOGAE M IR T 18 2= 4t A R B 0 A
‘Small changes in the Earth’s orbit can alter the seasonal and geographic distribution of
sunlight over the Earth’s surface.’

(Source: 73 Z&fif A BRSAFAZ BRI SR XT 55)
(27) TEVKVRIE 7T, felske ek 22 (R a0 % B,

UK Pl Oz RET ER i} Ak,
cryosphere PERF SUPP-PERF tremendous DE1 change

‘cryosphere has changed tremendously,’

ERIOK T AR 4 DK i Y R S5 B R) D40 2R A AE IR
‘In the case of the cryosphere, a growing number of observations shows that the cryosphere

has already changed dramatically and that the rate of ice loss due to the retreat of glaciers
and the melting of ice caps is accelerating.’

(Source: 107 “UEA AL 5 0] 25 2 — &)

Q8) M4, 4jF  WE AN M EE & HBL TR AR{LIR?
then in the future super  typhoon DE1 strike belikelyto SUPP  what change
‘Then, for super typhoon strikes, what changes will occur in the future?’

(Source: 78 Hiii R ——RERALME 5K AEMFIR . T 5. 3K)

(29) BUF IR TR 172 Di 2 (IPCC) 28 Tkl 4R tH, H 20 48 50 FEARLCK,
WH o AE R4 MW B M mE Ak
the Earth climate system  observe PERF  DE1l many  change
‘the many changes observed in the climate system of the Earth’

FE L4 Ty & TR 1A B Fi A AR 1,
KAFEEECARRE, S MuKE /D, - Fima LA,

Tt 2 SARIRE 3G

‘The fifth report of the Intergovernmental Panel on Climate Change (IPCC) notes that many
of the changes observed in the Earth’s climate system since the 1950s have been
unprecedented over decades and even millennia. The atmosphere and oceans have been

warming; snow and ice volume have been decreasing; sea levels have been rising; and
greenhouse gas concentrations have been increasing.’

(Source: 178 E 25 R G %] 4 BRAZHR (111 [V )
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bianhua

In contexts (24) and (25), 84t ‘change’ acts as a verb whereas in context (26) - (29) it functions

bianhua

as a noun. As can be clearly observed, a Chinese verb such as Z& 1, ‘change’ never changes its

form in contexts no matter what position it occupies in syntactic structure; a multi-category

bianhua

verb/noun term such as 2% {4, ‘change’ will always remain in the same form whether it functions

as a verb or a noun. Therefore, it is very difficult to determine the part of speech of a verb/noun
multi-category Chinese term. Nevertheless, we can rely on contextual information to make such
distinction. In the following paragraphs, we look into how this verb/noun distinction can be made
based on <1> syntactical analysis, <2> the analysis of syntactic realisations of actants of the

verb/noun term, and <3> collocations.

<1> Verb/ Noun distinction based on syntactical analysis

We can determine the part of speech of a verb/noun multi-category Chinese term through
syntactical analysis. For example, we can look for modifiers of the verb/noun term in context, or
we can rely on properties of nouns and verbs in Chinese grammar to ascertain whether the

verb/noun term functions as a noun or a verb. In the context (24), 281k, ‘change’ shoulders the

hdi shul wéen du

syntactic function of the sentence predicate with ¥ 7K iR ‘temperature of sea water’ as its

bianhua bianhua

subject. Therefore, we know that ZZ{t, ‘change’ here functions as a verb. ZZ{}, ‘change’ in the

bu duan di

context (25) also behaves as a verb because it is modified by the adverb 4~ (3h) ‘unceasingly’

bianhua

and the sole function of an adverb is to modify verbs in Chinese grammar. Besides, 2% 1, ‘change’

hui

must be a verb here because it follows closely to the modal verb <= ‘be likely to’.

bianhua hén dud hén dué

In the context (29), Z# {1t ‘change’ is modified by 1R £ ‘many’. Because R % ‘many’ is a word that

bianhua

explains a characteristic of objects rather than actions, 2% ¥, ‘change’ here acts as a noun.
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<2> Verb/Noun distinction based on the analysis of syntactic realisations of actants of the multi-

category verb/noun term

We can determine the part of speech of a verb/noun Chinese term by analysing syntactic

realisations of its actant(s). Let us observe again the contexts (24) — (29) taken from the corpus

bianhua

MCCC for the verb/noun term Z& 1k, ‘change’.

bianhua

No matter acting as a noun or a verb, for the term A% 4k, ‘change’, we need to know what is

bianhua

undergoing change. Semantically speaking, we need to know what the Patient of %}, ‘change’

bianhua

is. Therefore, we know that 2% {t, ‘change’ only has one actant and its actantial structure is

bianhua bianhua

{X|Patient} 2% f£.. As previously discussed, 2% {¥, ‘change’ in (24) is a verb since it functions as the

hdi shuf wén du

sentence predicate with /i 7K i /& ‘the temperature of the sea water’ being its subject. In (26),

bidanhua wéi xido di qiu gul dao

A5 4¥, ‘change’ is modified by the adjective 1 /)> ‘small’; 3 EK#/L1E ‘the orbit of the Earth’ is also

bianhua bianhua

a modifier of 2% 1}, ‘change’. Therefore, we know that 2% {t, ‘change’ here is a noun.

bianhua

Let us now consider the Patient of the term 21t ‘change’ in the two contexts (24) and (26). In

bianhua hdi shul wen du

(24), the syntactic realisation of the Patient of 2% 1t ‘change’ is i /K Il J& ‘the temperature of

bianhua bianhua

the sea water’, which acts as the subject of ZZ 4k ‘change’. In contrast, the Patient of 251k,

di gidgul dao

‘change’ in (26) is realised with L EK#Li& ‘the orbit of the Earth’, which behaves syntactically as

bianhua bianhua

a modifier of the term 2% {, ‘change’. Among the 20 annotated contexts of 2% {£.1 ‘change’(v.) in
our compiled resource, there are 17 contexts where the syntactic realisation of the Patient acts
bianhua bianhua

as the subject of the term 2% {41 ‘change’(v.). However, for Z81k,1.1 ‘change’(n.), there are no

cases where the syntactic realisation of the Patient acts as the subject of the term.
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Based on this analysis, we know that for a verb/noun term that has only one actant — Patient, if
the syntactic realisation of the actant acts as the subject of the term, then the term probably
behaves as a verb; if the syntactic realisation of the actant acts as a modifier (e.g. attributive) of

the term, then the term probably functions as a noun.

<3> Verb/Noun distinction based on collocations

A multi-category verb/noun Chinese term selects different collocations depending on whether it
functions as a noun or a verb. For instance, certain support verbs collocate with the term when
the term acts as a noun, but they do not collocate with the term when the term functions as a
verb. Thus, collocations can be reliable clues for us to ascertain the part of speech of a verb/noun

term in contexts.

bianhua fa shéngbianhua

For example, in (27), the verb/noun term A& 1k, ‘change’ occurs as in the collocation & 4 284k

fa shéng bianhua

‘changes occur’. /& = ‘happen, occur’ is the support verb of the term 2% {4, ‘change’. An analysis

fd shéng
of the grammatical structure of this sentence will tell us that the verb & & ‘happen, occur’ is

bTngddngquan ju da de bianhua

the sentence predicate, with UK % [& ‘cryosphere’ acting as its subject and E KHJZEAL,

bianhua ju da

‘tremendous change’ as its object. ZZ 1t ‘change’ here is a noun, modified by the adjective F.K

bianhua

de
#J ‘tremendous’. Nevertheless, when 2% 1, ‘change’ behaves as a verb, it does not collocate with

fa shéng
the verb & 4 ‘happen, occur’. Based on this analysis, we are confident to say that when a multi-

fa shéng
category verb/noun Chinese term collocates with the support verb /& “£ ‘happen, occur’, then

the term is highly likely a noun.

bianhua chtxian bianhua

In (28), A4k ‘change’ collocates with the verb ¥ ‘appear, occur’. ZZ4k ‘change’ here

chaxian hui chtxian

functions as a noun, with i FIl ‘appear, occur’ as its support verb. 2= H il ‘is likely to occur’ acts
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chdoqidngtdi feng de xi jT

as the sentence predicate, with the noun phrase # t & X\ [f)Z&d ‘strike of super typhoon’

nd xiébianhua

being its subject and MF£L 4% 1k, ‘what changes’ being its object. However, when functioning as a

bianhua chixian

verb, ZZ 1k, ‘change’ does not collocate with i ¥l ‘appear, occur’. Therefore, when a multi-

chixian

category verb/noun Chinese term collocates with the support verb it il ‘appear, occur’, the term

is highly probably a noun.

In fact, this step of sense distinction and the next step of formulating actantial structure are taking
place at the same time. With careful examination of the contexts of a polysemous term, the

actantial structure for each meaning of the term is formed in this step.

4.5 Actantial structure

This step formulates the actantial structure (i.e. argument structure) of each predicative Chinese
term and assigns semantic role labels to actants. This step basically follows the practice of how
actantial structure is written for English and French in the project DiCoEnviro (L'Homme, 2015,
2016, 2018, L'Homme et al., 2020), but with adaptations for Chinese. When presenting the
actantial structure, each actant of a Chinese verb term is presented as in a typical term, a term
typically used in Chinese to realise the actant. Actants of a Chinese term are then attached with

their respective semantic role labels.

Actants (or arguments), as opposed to circumstants (or adjuncts), are absolutely essential for

understanding the meaning of a predicative term. The distinction between actant and

péi jia

circumstant was originally proposed by Tesniére (1959) in his Theory of Valence L/} . As

elaborated by Tesniére (1959), the valence of a verb is the number of actants that the verb
dominates (p. 239). Associated with the dominating verb in meaning, actants are constituents

that are obligatory for the verb to express its meaning; circumstants, by contrast, are not
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semantically linked with the verb and their presence are thus non-compulsory (Tesniere, 1959,

p.121).

To clarify these two concepts, let us look into the intransitive Chinese verb JlfE] 15 ‘intensify’. To

jia ju

be able to understand the meaning of the intransitive verb fIlli| ‘intensify’, we must know what

is (or the thing that is) undergoing the process of intensifying. In other words, we must understand

jia ju jia ju

a ju
the meaning of JNfE#| ‘intensify’ against the structure “XJIlJ&|”, X being an essential participant of

jia ju

BN ‘intensify’. By contrast, the information regarding for example when and where the process

jia ju

of melting takes place is optional; the meaning of JllJi| ‘intensify’ is still complete if the

information of Location and Time are absent. Therefore, X, playing the semantic role of the

shoushi jia ju jia ju

Patient 52 5, is the sole actant of Jill/il| ‘intensify’ and “Patient{X} JllJil” is the actantial structure

jia ju

of the verb. Figure 11 depicts how the actantial structure of JIJ#| ‘intensify’ is presented in the

zhuangkuang xidnxidang

Chinese terminological resource. R # ‘situation’ and ¥ % ‘phenomena’ are chosen as two

typical terms for “X” since these two general terms cover the meaning of the realisations of the

xidnxidang

Patient found in the corpus MCCC (¥l % ‘phenomena’ is a general term for realisation of Patient

wén shi xidoying ré ddoxidoying zhéng fa

- JZE RN ‘greenhouse effect’, #/% %L B “tropical island effect’ and 7% /X ‘evaporation’

zhuangkuang nudn hua xi@o

while R % ‘situation’ is a more general term for other patients including % 1t ‘warming’, 7§

réng zhuangkuang xianxidang

Fll ‘melt’). When moving the curser above these two words R i ‘situation’ and il %

shoushi

‘phenomena’, the semantic role that it realises 5 5+ ‘Patient’ will appear in a yellow box. This

way of presenting the actantial structure of a Chinese term follows the practice of that in the

project DiCoEnviro ('Homme, 2015, 2018; L'Homme et al., 2020).
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Besides relying on intuitive judgement on the part of the researcher herself, the actantial
structure of a Chinese predicative term is also abstracted from running contexts containing the
term in the MCCC. Although intuition proves in the majority of cases to be sufficient in
determining the presence and the number of actants of a Chinese verb, it is better if we can base

our decision on more objective evidence. As highlighted by Zhang (2016), the method of

xidoyudn f&

elimination (Y JG7%) can be applied to ascertain the obligatory participant(s) of a Chinese verb
or adjective. According to this method, if the elimination of a certain constituent in a sentence

leaves a grammatically erroneous sentence, then this eliminated constituent must be an

obligatory participant (Zhang, 2016, pp. 92-94). To illustrate how this method works, let us look
xidoréng

at the following sentences containing the term JH fill ‘melt’. Sentence (30) is a real context found

in the MCCC.

(30) B SN2, WH 4k s — S bR,

ot AN S SRS\ R & S )
seas and oceans acidify will continue intensify several century

FRg ™ BRI A S R L

‘There is a high degree of confidence that if carbon dioxide emissions continue, ocean
acidification will continue to intensify for centuries and will seriously affect marine
ecosystems.’

(Source: 2 S A4k, 2014 L34 1 25 (IPCC))

* signifies that a sentence is ungrammatical.

a. *f R G

will continue intensify  several century
(HFPERR 1K ‘ocean acidification’ is eliminated)
b. ¥ ik ¥ RRe Tl
seas and oceans acidify  will continue intensify

(B ‘several centuries’ is eliminated)

c. IR L K hnk

seas and oceans will intensify

(FF#E ‘continuously’ is eliminated)
d. T 130 A 1V

seas and oceans acidify intensify

(% “will” is eliminated)
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hdi yangsuanhua ]

As can be clearly seen in Example (30), 7 ¥ 2 1t ‘ocean acidification’ is an actant of the verb fill

ju
f#] ‘intensify’, because the elimination of it results in a grammatically wrong sentence (30a). In

J ju h&i yéangsuédnhua

id j
other words, the meaning of JIl il ‘intensify’ will be incomplete if # £ i 1k, ‘ocean acidification’

shu ge shi ji

is not present in the context. By contrast, the elimination of the Duration /M4 ‘several

chi xu

centuries’ and Manner $#4E ‘continuously’ leads respectively to a grammatically correct sentence

(30b) and (30c), which means that information of Duration and Manner are not essential, but only

optional for the verb to express its meaning.

(See Mel’¢uk (2004) for a different method for determining actant(s) of a verb.)

& Q @ © & olstling.umontreal.ca/dicoenvirozh/dicohtml-bilingue/dicohtml-zh/fili-zh } - & 4 N @O &

m

AiBEEEZ=S| | Version frangaise | English Version | Version espariola | Versione italiana | Vers&o portuguesa

OB 1. . 503

S W

el KR WE e ~
15
1. FESEEENEY AEEE o psen assIER TR, AKSR St R R, SRR, RIS, ( 4k
CO7SEESER A SEEL ()
2. fRmAS. SRl B B, kg, FRISREEIEESEEMESIENR, MR, (b 27585 ETHRE2015)
3. BLEmSLIE, = SERESSNES, SEEAFLEEECI T, SEREEARMNE. (B 151 2R EEm T RERT )

BEHEERE - 2

=ik e ZY
=8 EHEA - 02/11/2019

DORY + , 5=
EEESRE - 2

Eml, - SfEEsk

jia ju
Figure 11. — Actantial structure of the term JIIf#] ‘intensify’ as presented in the interface of the
resource
Once the number and nature of actants of a verb term has been determined, each actant is then

assigned a semantic role label according to the semantic relation it holds with to the verb term.

There has been no consensus over a fixed set of semantic roles in the sphere of linguistic studies.

Different researchers design their own set of semantic roles according to their specific research
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purposes. As mentioned earlier, both Mandarin VerbNet (MV) and Chinese FrameNet (CFN)
projects choose to assign frame-relevant roles to actants of predicates so that the labels
themselves help reveal some meaning of the actant being annotated. However, here in this
research labels used for semantic roles are a set of general role labels (See Table 17). The main
advantage of using general semantic role labels is that it facilitates comparison of actants

between terms, especially terms from different semantic frames.

iE N AfIRE | Corresponding Semantic iE AR Corresponding Semantic
(ZH) role labels (ZH) role labels
in English (EN) in English (EN)
1 | F=H Agent 13 | = Manner
2 | JEK Cause 14 | #18} Material
3 | &4k Condition 15 | Jiik Method
4 | FBE Degree 16 | &2 Patient
5 | HH Destination 17 | HiY Purpose
6 | 1 Direction 18 | 4 Result
7 | FRoLiE) Duration 19 | SkyE Source
8 | &5 Ending point 20 | # A Starting point
9 | JBH Expanse 21 | Ak Support
10 | F Frequency 22 | BE] Time
11| T A Instrument 23 | e Value
12 | bR Location

Table 17. — Chinese labels of semantic roles

This research follows the practice of the English and French DiCoEnviro projects in using a list of

general semantic roles (Table 17). In an aim of facilitating Chinese users of this terminological

zhti

resource, a set of Chinese semantic role labels have been used. Chinese semantic role labels 3=

shi shoushi chu sud shi jian 14i yudn gong ju

#H ‘agent’, %% & ‘patient’, LT ‘location’, H]LIEU “time’, K5 ‘source’ and L H ‘instrument’

come from the list of Chinese semantic roles of the project HowNet in Wang (2008)’s article

entitled “Semantic role labelling in Chinese using HowNet”. Chinese semantic role IabeIs %

yudnyin fang shi fanwéi fangxiang cdi lido

‘Result’, Jii[A ‘Cause’, EEI’J ‘Purpose’, J7 &, ‘Manner’, Ji[ ‘Range’, /7 7] ‘Direction’, #4 %}

thOJlan ql didn zhéngdidn

‘Material’, 2% £ ‘Condition’, i C /. ‘Starting point’, 2 £ ‘Ending point’ are from the list of

Chinese case roles in the book (FIACIIER])TL) )(Modern Chinese Sentence Pattern) (Li, 1986).
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chéng du mu di di chi xu shi jian

The rest Chinese semantic role labels (including £ J& ‘degree’, H I ‘destination’, FFZEH [A]

fang fa shu zhf

‘duration’, J7 % ‘method’ and #{{H ‘value’) are translated directly from their corresponding

English semantic roles used in the English project of DiCoEnviro.

To display the actantial structure on Web, it is firstly written in XML file. Figure 12 illustrates how

jia ju jia ju

the actantial structure of JlJi| ‘intensify’ is written in the XML file of the term Jlllil]15 ‘intensify’.

The XML file used here is the XML sample file designed and structured for the display online of
the project DiCoEnviro. Tags of the XML file were defined by terminologists of the French project

of DiCoEnviro.

N * intensify_%E5%8A%A0%ES%89%A7.xml X ¢re
%L vacable lexie variantes
S e <lexie " InfElian "intensify" "la" nan ngyer B
i <information-grammaticale>#ia</information-grammaticale>
i 631 <definition/>

632 <domaine>"fFE4E</domaine>

633 <regimes/>

634 <structure-actancielle>ffE:

6357 <role "

636 <tttk /tt>

6a7 <tt>MR</tt>

638 </role>

639 <lexie-ref/>

640 </structure-actancielle> v

jia ju

Figure 12. — The actantial structure of Jill/#l|1a ‘intensify’ encoded in the XML file

4.6 Selection of contexts

This step entails selecting contexts to be placed into each term entry. For the purpose of showing
users how a term is used in authentic running texts in the specialised filed of climate change and
how actants (i.e. arguments) and circumstants (i.e. adjuncts) of a term can be realised differently
in real contexts, 16-20 contexts are manually selected for each term entry from the Concordance
results returned by Sketch Engine. In Sketch Engine, the function of Concordance displays
together all the contexts found in the corpus MCCC that contain the term under investigation (See

Appendix 9). It is ensured that each set of 16 contexts reflect the same meaning of a term.
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Specifically, contexts are selected according to specific criteria. The following three criteria are
based on L’'Homme (2015, p. 35). Firstly, the 16-20 contexts selected should be from different
sources and different authors. As highlighted by L'Homme (2015), the fact that a term is used by
different specialists in the domain and the fact that its usage can be found in various different
sources prove that the status of a lexical unit as a term in the specialised field has already been
fully established. Besides, this will also allow the reader to see various different usages of a term

by different authors.

The second criterion is selecting contexts in which actants and circumstants are present. It should
be noted that a context where all the participants (actants and circumstants) of a predicative term
are present is rarely seen in running texts. In real contexts, it is more often the case where one
actant and/or some circumstants are absent in the surface structure. As emphasised by Zhang
(2016, p.97), even obligatory participants can be absent from surface sentence structure because
of the influence brought by grammatical meaning and contextual meaning. In this step, efforts
are made to trying to collect 16-20 contexts that in a whole could allow readers to know how the
actant(s) of a predicative term can be realised differently in syntax and what possible types of

circumstants that the term can have in real contexts. For example, the contexts selected for the

jia ju

term JJ&l1a ‘intensify’ should allow the reader to see different possible syntactic realisations of

wén shi xidoying nudn hua sudnhua

i xi iar . qa shi
its Patient, including W5 % % . ‘greenhouse effect’, HE{L ‘warming’, % ‘trend’, Rk

wd rdn yudnyTn fang

‘acidification’, Y5 4% ‘pollution’ etc. and various possible circumstants including Jii [X] ‘Cause’, /7

shi shi jian chi xu shi jian chéng du

2, ‘Manner’, B} [a] ‘Time’, FF4EF] [A] ‘Duration’, T2 & ‘Degree’ etc. and how each of these

jia ju

circumstants is realised syntactically. For instance, contexts selected for fll1J#15 ‘intensify’ reflect

fangshi chi xu jf st

that circumstant 7 3\ ‘Manner’ could be realised syntactically as #F%E ‘continuously’, St
bt duan
‘rapidly’ and A~ T ‘constantly’.
jia ju

Following are four example contexts selected for the Chinese term JJllJill15 ‘intensify’ .
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(31) BB I, AR kS A ALK,

R (AN GO 7SS /1) [N & N i
seas and oceans acidify  will continue intensify several century

W IS RSt
‘There is a high degree of confidence that if carbon dioxide emissions continue, ocean
acidification will continue to intensify for centuries and will seriously affect marine
ecosystems.’
(Source: 2 S f%AF 1k 2014 LA (IPCC))
M AR BB M = AR W RE R e,
but man-made leadto DE1l greenhousegas increase make greenhouse effect intensify
SR RGATRE, RN EERIRAL .
‘However, the increase in anthropogenic greenhouse gases is intensifying the greenhouse
effect and warming the climate system, a phenomenon known as global warming.’
(Source: 17 R M5% 54k, GovHK & FUR — ki i)
(33) M R Al ETE EERRAL . UK @i,

ME R WM AR A F & R,
all kinds of  phenomenon clear prove climate change PROG rapidly intensify
HOIRAS W - -

‘Extreme weather, rising temperatures, warming oceans and melting glaciers — all kinds of
phenomena are clear evidence that climate change is rapidly intensifying, and that the planet
is heating up.’
(Source: 27 S E AR5 2015)
(a) JE/RJEH ML RWE mEL M &R ZBE

El Nifio plus unceasing intensify = DE1 globe change warm

AL 2019 S B EEA LI 58 AR IR B ) — 4.

‘El Nifio, combined with unceasingly intensifying global warming, will make 2019 the warmest
year in the entire history of climate observations.’

(Source: 170 A ER UM AR IR 35 SRl i)
The third important criterion is to select contexts that reflect construction patterns and lexical
combinations of a verb term. As mentioned earlier, semantic properties of a predicate are also

reflected from its construction or syntactic patterns (Levin, 1993). To illustrate, for the intransitive

jia ju jia ju

verb JINJ#1a ‘intensify’, we should select not only contexts where Jl1/E] ‘intensify’ acts as sentence

wei yu jia ju
predicate “IH1&’ as in the construction X fIfE| (X signifies actant), but also contexts where it

bd duan jia ju de

behaves as attribute as in A~ W1 X ‘the constant intensified X’ and head of noun phrase X

de jia ju

FI N ‘the intensification of X'. In Chinese, a verb cannot only occupy the syntactic position of

predicate in a sentence, but could also occupy the syntactic position of subject, object, attribute,
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or head of noun phrase. Therefore, it is more preferable if contexts selected could reflect this

variation.

Most importantly, as will be discussed later in this research, relying solely on actantial structure
to distinguish different senses of a polysemous Chinese term turns out to be not enough in a
number of cases. For these cases, patterns of lexical combinations do offer important clues for
meaning distinction. Overall, contexts showing different syntactic structures and lexical

combinations of a predicate are more preferable.

4.7 Annotation of contexts

In this step, realisations of participants (actants and circumstants) of a predicative term, in its
contexts selected in the previous step are carefully annotated in terms of three layers, namely
their respective semantic roles played in the context, their syntactic functions (i.e. grammatical

functions) and their syntactic groups (i.e. phrase types).

Annotation of contexts is accomplished under the XML environment. The XML file used in this

step is the XML sample file with a schema and a series of tags specifically designed for the project

jia ju
DiCoEnviro. All tags are in French. Figure 13 shows how a context of the term Jillfil13 ‘intensify’ is

annotated in the XML file.

_ % intensify_%E5%8A%A0%ES%89%A7.xmi* X 4bBE
% vocable lexie contextes contexte
g ooV 25 > ~H
% 8617 contexte "LOTRRRAR AR "ZY" "2019-11-25" mges =
2 662~ <contexte-texte>1. FERRIR MG OLT, AR e 5 o 2 A IE S S AT,
i 683 Bk S b T Bl R S IR R R, B B e R PR,

664 RN N </contexte-texte>

665 1. FEARRIE T, Al 7 b T2 o AU 0 S i FE

666 RVK S Bl S B SRR PR ML, RS B /U BR 1

667 <participant "Act" iz

668 < <fonction-syntaxique "k

669 - <groupe-syntaxigque A EIE >

7 <realisation>iR=E M </realisation>

671 </groupe-syntaxique>

672 </fonction-syntaxique>

673 </participant>i#f—##i<lexie-att>/Ifl</lexie-att>. </contexte> Vi

< -

jia ju
Figure 13.— An annotated context of JIlf]13 encoded in the XML file
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1. ESETENER T, Rt RERINERIERTRE, FkERESEItEREEEHE, ShE BT ERaASIEm, BERRH—: .
[ 10752 FIREE T 0 ZY 25/11/2019 ]

2 WRAS, SEEH . oIRiE, FiISiEREE SR T S0 MR, TR, [ 27EESIEEERE20150 Z2Y
25/11/2019 ]

3. BT EGLEE, LHE=SHSREENE S, SRS e, SHIEE 76 Bl [ 1512 RN =REm 0 ZY
25/11/2019 ]

4. HEGEEIRE FFATRESS | BEIbAYESE, SPELE U B MRIERE). [ 18ERELARRE GovHK 0 ZY 25/11/2019 ]

5. , SIRTERR B Rl MR, k)RS, [ 391984 2016F2 k208K | IR FEAT =SS U 0 ZY 25/11/2019 ]
6. BEEEEENR, MRS —Sivs, B Bis e el . HErEgImETESER, [ 25820145885 (IPCC) 0 ZY
25/11/2019 ]

7. BEERITHEIABT AETINEm, BFEHA = B, EStHREN TESATSNRESELRIFESSKE, [ 183EREEI ISR
0ZY 25/11/2019 ]

8. e £WRSIE THH—E MRl (BiRiE) SIEM. 5 CGRISEmEIEIEEEAT™E, [ 291.5 "CRiEER MR st E SRR
550G 0 ZY 25/11/2019 ]

9.{8 \ASEHETEESE EMs BEAMN IR, SESEsE, HHSHheeEl. [ 17828 GovHKEBERF—ihiE 0 ZY 25/11/2019]
10. £t 5ESBETTWE, HEERECER e, EuENEE, fin SIE R, CELHRMETmHNIE, MARNEEHEEATSn
. [22mEEEE=RRE 0 ZY 25/11/2019 ]

1. Eilt, AESEHIAGRESHTSER, —SABRETH EF, SR It T MRl [ 172 AE88E58SESE 0 ZY 25/11/2019 ]
12. BEROILIEY, B20HET0FEAES, KhitAEsua=s eSS, BiEk. SESAENREEN, AO=E. TIEERE. &
ExERSEESE THERENSME, FH HELNINE ZEmE b REEE MR, BEEEFRE L. [ 208D ETLERES S FRSESE
{EA54E 0 ZY 25/1 1/2019 ]

1. TEREL Ik — S EN S T, I UEtKIGRATISIEH—257E, i —Fins, BREHRENEN, BRRHERAN A9 thrE
DL, [?9;1%%1@?5&&%@1@&%{@%&%@@ 0 ZY 25/11/2019 ]

13. Trenberth(2005)i8H, HESENAS, —FESEEIZEENRE, SHTASEKENNIEE, SHEFARKNTREEEL, 5—F5m,
Mzl Z0k RIS . EEEKRN=RIS YIRS A, [ 79 TERSSRESEE 2BRSEITm iR 0 ZY 25/11 /201 9]

14, FrEXKiE=niRi S nntﬁsﬁﬁ’h —AHE, SEEEReEIERKIGTEEERE, 5—FrE, sSURIIES=HINSE TiENEEmSs R
iRk EE R, 3, TERess, BEEElUn il FKOEEEX, AERRE SN RKERE, EES|ARRRRKESaR Ik
ISR, Bk ACRSESK R ABSAEETK [3, 7] . [ 114SEEES S F201 SEESEmihinmmd e R ES0E 0 ZY 25/11/2019 ]
15. it ESERTE, ZRIELERERARCPES T LS Bbitis MBI, fFRCP26IEET, IR hizEEEERkE, [ 25E3k2014
SZARES(ipcd) 0 ZY 25/11/2019 ]

16. LEiiEEE TR SRR TS, EiEsR TR, B IR RSER 6 B, —EEE Ty anEE, [o1EESH
R ESSEIEEIEL 0 ZY 25/11/2019 ]

17. ESES S SHHEENNEZR T, SSREEST0 TR R, BSitEn, SSERREE e, EEAEERERERNsl, &
RASESIIEEN R ARN, RTINS, =SSR, SERTEUR SIS T T EEENSE, SIATENESRE, [985
B E MR AEEENSAE SR 0 ZY 25/11/2019 ]

18. FERESENSESEHR, S FEOHERE FF, EhEnmek EETarEgE, SrEEi RS kRaESEKENr, ZEiE
AGEELBEREKERIE, HEERENEIEESZIREHYNRERER, SESE STl SEZRNIIRIETE MR, [255E
SEEERERE2017 0 ZY 25/11/2019 ]

19. [B/REiEn_E Ak MBI 28k R, SE2019FE A MNSENSE FEREN—F, [ 1702BSESSEERRI0nE 0 ZY 29/12/2019]

0. BEAML MBISEatkimmE, XeaSE, S5ER A EERS S Iyt HEmRETSSFRENkSEE, REE=E0ESHE
>, REEINE, TS A, ERShaEm, [ 198E=ERRL5E® 0 ZY 29/12/2019 ]

ju

jia j
Figure 14. — Annotated contexts of the term JJlf#|15 ‘intensify’.

zht shi yu jing

On clicking the hyperlink of JEF1E 5% (‘Annotated context’) on the term entry, the page with all

the annotated contexts will appear. Following (Figure 14 & Table 18) is a screen shot taken from

ju

jia j
the online Chinese resource of the annotated contexts of the term fll1fill15 ‘intensify’. As can be
seen from this page, the annotation contains the following information:

% The target Chinese verb term in bold black color (JJ).

#  Syntactic realisations of participants

* Syntactic realisation of actants of the term displayed in bold (the underlined part

illustrates head of the realisation) (e.g. &= BkAZHE);
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« different types of participants are attached different colors” (e.g. the sole actant of Jll
Jill - Patient is in blue; one of the circumstants — Cause is in teal) (e.g. &=FRZHE;
)
* Colors are assigned in a systematic and consistent manner across annotated contexts for different terms.
# Moving the curser above each colored realisation of participants, the semantic role that each
participant plays will appear in yellow box.
#  Syntactic function (i.e. grammatical function) and syntactic group (i.e. phrase type) of
realisation of each participant is shown in the summarizing table at the bottom of the page
(e.g. FRE-PRIE (BI1A] K 1E)).

# A summary of all annotation information is shown in the table at the bottom of the page
(Table 18).

| gl 1a
‘ Actants
== TiE (@hiaEiE) (9) SRERRAAT (4)
TiE (FiaEiE) (6) Z=HE (3)
[EHER (@ENFmEIE) (2) |3k (2)
[EEICER (FiERiE) (2) |RREFRT (2)
FNE (FNafaiE) @it (2)
TEiE (HiEEiE) A5
k) IR
T
BBt
Sz
SlEasi
ELY, 4
fEE
| Eith
Hifia) WiE (RiEEiE [21iHEEk
HIE (ENEiE) 1E
7= WE @EEEE) (6) T (4)
2R
JER [EEEGR (ahaiEis) (2) | &R
[EEEGR (FBiEmEiE) (2) |18
ey
jur
iR (WEE) 20tHeR LISk
KB (IHEEIE) g

EE |WEpmaen @
| EERER e |[SEsteTR

jia ju

Table 18. — Summary table of annotation information of the term Il fil15 ‘intensify’
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When annotating Chinese contexts, only parts of the context that are syntactically linked with the

target term under investigation are annotated. For instance, when annotating the following

jia ju

context containing the target term fll1il15 ‘intensify’, we need to determine which part of this

sentence needs to be annotated. In this context, the boundary of our annotation is situated at

qi houbianhuazhéng ji su jia ju jia ju

{S M2 Ak 1E S NJEl ) because only this part is associated with the target term HlJil 14

‘intensify’ on the syntactic level (the boundary is shown as {}). Other parts of the sentence are not

included for annotation because they are not linked with the term syntactically.

(35) B R AR ETE S WEEERRAL . OK)TIERAL, MPRRELSRIE R R AR A
- 44 v L e le-otR - SV o s e R, M BRI A
‘Extreme weather, the rise of air temperature, the warming of oceans, the melting of glaciers,
all these phenomena clearly show that climate change is rapidly intensifying and that the earth
is constantly warming.’
The labels attached to a sentence constituent show the semantic role, syntactic function (i.e.
grammatical function) and syntactic group (i.e. phrase type) of this constituent in relation to the

target term.

zhtu yu wei yu bin

With regard to syntactic functions, in the Chinese grammar, F21& ‘Subject’, {515 ‘Predicate’, 7

\yﬂ d‘l‘ng‘yﬂ zhudng‘yﬂ ?ﬂ ‘yﬂ
i ‘Object’, 7€ i& ‘Attribute’, IR 1 ‘Adverbial’, #ME ‘Complement’ are six main grammatical

functions of Chinese words in sentences. Table 19 illustrates labels of syntactic functions used in
this step to annotate participants of predicative Chinese terms. In the third column of the table,
Chinese characters with two dots under are the target term. These labels are adapted from the
labels adopted by the Chinese FrameNet (CFN) project (Liu & You, 2015, pp. 54-55). The main
difference between the labels of syntactic function used in the CFN project and this research is

that CFN uses English labels whereas this research adopts the original Chinese labels. The only

jianjielian xi

notable difference lies in the label [A] % Bk &, a label that is translated directly from the English
label “Indirect Link” from the English project DiCoEnviro. This label partially corresponds to the

wai bu lunyudn

label of #Mi& JG ‘External” in the CFN. The label of “Indirect link” is assigned to constituent(s)
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that are participants of the verb term, but that do not hold a syntactic relation with it. Because

this situation is also frequently observed when annotating Chinese contexts in this research, this

jianjiélian xi

label of [A] #2 £ & ‘Indirect link’ is included as a syntactic function.

jianjiglian xi

The label of [A] 2 & ‘Indirect link’ is attached to sentence constituents under the following

three circumstances:

<1> The subject of the sentence is the participant of the target term, yet it does not share direct

syntactic relation with the target term. For instance, in the following context containing the target

jiakuai qudngqiudbiannudn

term IR ‘accelerate’, the subject of the whole sentence, 4= 3kZ% BE ‘global warming’, plays

yudnyTn jidkuai

the role of circumstant J5i [Al ‘Cause’ of the target term IR ‘accelerate’, yet it is not directly

linked with the target term on the syntactic level because it is not the subject of the target term

jiakuai ddo zhi

BNER “accelerate’, rather it is the subject of the verb 53 ‘lead to’.

(36) 23k N S QS KoEE ke
the whole world change warm leadto the whole world water circulate  quicken

‘Global warming leads to the acceleration of global water circulation..’

(Source: 137 ABRAFHETS 5 T ity P /K A8 A0 2 5 I R 97 58 )

fu ju
<2> In a complex Chinese sentence (% 7)), when the realisation of a participant of the target term

is omitted because it appears already in the preceding sentence, this constituent is marked

jia su

“Indirect link”. The following context with the target term JI[li# ‘accelerate’ is a case in point.

(37) T R A KB R DK 55 438 2% 32 Bk 3 AL B R R AR Y B AN R B P 5, (L YH Rl 2R
patient-indl-np) 7E 1992 4F %2 2001 A N EEFE /> 3002670 14 AMi(AH 24T 0.08
+0.19mm yrt fHEFI B ), 75 2001 5258 2011 4F (] (tgt MNEE) BREFHRED>
1470+740 125 W (624 F 0.40+0.22mm yr K1 ETH).

‘The loss of ice cover on the Antarctic continent is mainly from the Antarctic Peninsula and
West Antarctica in the north, whose ablation rate was 30 * 67 billion metric tons per year
between 1992 and 2001 (equivalent to the sea level rise of 0.08 + 0.19 mm yr!), and
accelerate to a reduction of 147 + 74 billion metric tons per year between 2001 and 2011
(equivalent to the sea level rise of 0.40 + 0.21 mm yr?).
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HIVETI RS
Labels of
Syntactic function/

Corresponding
labels in English

Grammatical function

FiE

[z 3733

R

EE

AME

Hl i

T

AN E

BB

Subject

Indirect link

Object

Attribute

Adverbial

Complement

Head

Pivot

Complement of
pivot
Verbal

construction in
series

Examples found in MCCC
MCCC 1B} S

RGO B U OB L2
{Climate warming> increases the occurrence of extreme high
temperature

fi St ER> R 2 A RE

make <the earth> accumulate more heat energy
il SR> T

make <air temperature> increase

IR R AR

mitigate <{global climate warming>
<PEIKEHDIE N

The increase of precipitation

KB 2K IR >R

The melting <of Greenland ice field>

At G R ARG EE RG> T

Air temperature of the whole word is slowly and <gradually>
increasing

NZEIE B AR IR 5 A CGRIED B

Greenhouse gas produced by human activities increases
<rapidly>

3 EEL 1 A A DK 2 A< B

Permanent ice there disappear <much faster>
SRR L THRRCER. B

The global temperature will rise <higher and more quickly>
KIS VB AE 1% 54

<{Heat> absorbed by sea ice is around 1%

KT IR R 5 AR 2 A

{Greenhouse gas> emitted by human activities accumulate
gradually

BB\ B A HISE R R IR AL

help <the human> to better adapt to the future climate change
R B A A T A5

help <Hong Kong> to be well prepared for climate change

T 1y N 288 B A i D SRR SR AR AL

help humans to better <adapt to> future climate change
FEAER] < > HEIR 59,500 23l A fL

each year can <reduce> emit 59,500 tons of carbon dioxide

Table 19. — Labels of syntactic functions for annotation
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jian yu ju

<3> In the pivotal structure “V1+N+V2” of a special kind of Chinese sentence called #ff1&%

‘pivotal sentence’, if V2 is the target Chinese verb term while N undertakes the role of a

participant of the term, N is assigned the syntactic function of “Indirect link”. Let us look at the

gdibian

following pivotal sentence containing the target term {{ Z¢ ‘change vt.”. In this pivotal structure,

wén du shangshéng

V1 is realised by a verb phrase #i. % = F ‘temperature rises’ while the target term acts as V2.

gdibian qi xiangtidojian jian

Here, since N realises the actant of target term t{{ %% ‘change vt.”, 5. % 4% 14 is labelled as [f]

jielian xi

22 6 & ‘Indirect link’.

(38) BLAF, (RS ERvE (A% SPEN) (302 Va)ee
besides temperature rise make  meteorological condition change

‘In addition, the rise of temperature makes the meteorological conditions change...’
(Source: 22 56 58318 B 7 5 it ')

Table 20 lists labels of syntactic groups (phrase types) used in this step to annotate participants
of predicative terms. These labels are adapted from the labels adopted by the Chinese FrameNet

(CFN) project (Liu & You, 2015, pp. 107-119).

Syntactic Group/ English translation of labels of Examples in MCCC

Phrase Type 215K %! Syntactic Group MCCC &} S

EAL TR NP (Noun Phrase) S FRSAEIAZAL, ‘change of the global climate’;
£ IR IR & ‘global average rainfall’;
AT ‘we’

B VP (Verb Phrase) S ARIEAL ‘climate warms’;

AW EIE AP (Adjective Phrase) EEUE “the most sensitive’;
Fa 52 AEEE ‘stable and warm’

ElA 5 iE DP (Adverb Phrase) AW ‘unceasingly’;

AEREE PP (Prepositional Phrase) 78 20 0
‘at the beginning of 20" century’;
BT BRI AR IR
‘because of global warming’

) 4535 TP (Time Phrase) 2019 £ K ‘summer of 2019’;
At 42K ‘end of this century’

R AETE LP (Location Phrase) 3K F ‘on the earth’;

¥HEEE MP (Phrase of amount) 1.24+0.4 22K ‘1.240.4 millimetres’

A RIEIE Phrase of simple sentence SEREAEAR R REK. T8, MRS — R
FH 3 RS

‘Global climate warming brings a series of
extreme weathers including flood, drought, and
hurricane’

Table 20. — Labels of syntactic groups for annotation and examples found in MCCC
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4.8 Definition of semantic frames

This step consists in discovering and defining semantic frames. A semantic frame depicts a scene
or situation that could be evoked by lexical units categorised into this frame. Drawing support
from actantial structure and annotated contexts, lexical units evoking the same scene are
manually grouped into a frame. Criteria regarding to what lexical units pertain to a semantic
frame are borrowed from the project DiCoEnviro ('Homme, 2015, 2018; L'Homme et al., 2020).

Lexical units sharing the following characteristics are put into one frame:

* Depicting the same scene or situation;
* Having similar actantial structure with the same number and nature of actants;

*  Sharing the majority, if not all circumstants.

Part of speech Actantial structure Role 1 (Actant) Circumstant

vi. JAJE: R, IG5 ~ Patient Time, Manner, Cause,
Duration, Degree

vi. ST WS, LA~ Patient Time, Manner, Cause,
Duration, Degree

vi. HaoH: FE AT ~ Patient Time, Manner, Cause,
Duration, Degree

Table 21. — Comparison of information on participants of three verb terms

jia
For instance, an analysis of the actantial structures and contextual annotations of lexical units Jll

jidnrud jidnhudn

J'ulJla ‘intensify’, i 5 1a ‘attenuate’ and i 2% ‘mitigate’ tells us that they belong to one same
frame because they share a similar actantial structure with a sole actant of Patient and a similar
set of circumstants (including Time, Manner, Cause, Duration, Degree) (See Table 21) and are
depicting the same scene where the degree of Patient decreases. Therefore, these three lexical
units are grouped into the frame [F£/% 481k, | Change_of degree] (illustrated in Table 22). The way
of presenting a Chinese frame is adapted from the Framed DiCoEnviro (L’'Homme & Robichaud,

2014; 'Homme, 2015, 2016, 2018), the Chinese FrameNet project (Liu & You, 2015) also serves

as important reference.
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FEE A4k | Change_of_degree
£ X (definition) :

The degree of a Patient changes
ZHEPBEERERL

EFH| 4  (example context) :

BITLERAR, £RBERMRREFLENEAS, BERAGRITRICHE, 250 TEIB A

B o
BN HEZE TG & CoreFEs

1. 2% [Patient]

1] JG (Lexical units)

JnJE 1a vi., &5 1a vi., 58 1a vi.

HEZE % & (Frame relations)
& 4 (Legend):

S

2GR —
THER —>

ZW, —>

[Source : 151 &3k T BZ 4% 7 69 AF 7 & B A |
e 0 AEZE L & Non-coreFEs
773 [Manner]
J& [X] [Cause]
i) [Time]
FF 4L [A] [Duration]
Z{F[Condition]

F2JE [Degree]

A L o

SO R A S5

|impact changes_scenario

A 4

AR, | PREARM
|Change_of speed | | |Change_of_degree

R AR

| Cause_change_of_degree

Table 22. — Chinese semantic frame [F£5 454, | Change_of_degree]

When a semantic frame has been discovered, the frame is defined precisely with the following

information specified:

%  Definition of semantic frame

The definition is written with the semantic role of the actant(s) and actant(s) are underlined.

%  Frame elements (i.e. participants), including core-frame elements (i.e. actants) and non-core
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frame elements (i.e. circumstants)

When listing participants of a Chinese verb term, the term core-frame element (core FEs) is
used for actants while the term non-core frame element (non-core FEs) is used for
circumstants.

% Lexical units categorised into the frame

% One example annotated context
For each lexical unit categorised into a frame, one context is selected to be put into the frame.

% Relationships with other frames (if applicable) (This will be explained in Section 4.9)

4.9 Establishment of relations between semantic frames

Each semantic frame defined in the previous step is a lexical reflection of background knowledge
of a scene or scenario in the domain of climate change. The frame [Fil{t,| Melting], for example,
depicts the situation where ice or snow melts and thus bears the knowledge that solid form of
water (e.g. glacier, or ice) becomes the liquid water because of rises in temperature. Since the
background knowledge of various different scenes in the domain of climate change is
undoubtedly interconnected, the semantic frames defined are interconnected rather than
isolated from each other. The frame [l {k|Melting] and [7K%> I H% | Water_emanating], for
example, belong to the same upper frame [#17Z481t | Change_of_phase]. The frame [i5/Z 451k,
|Change_of_temperature] is situated before the frame [#H75454k, | Change_of_phase] according
to temporal order. Relations between these frames are illustrated in Figure 15.

iR AL

BE4L | Warming
| Change_of_temperature >

WAk vi., JEHE vi.
THE vi., [ vi., B35 vi.

T~

H RN AL
| Change_natural_feature | Change_of phase
B4 vi., LTt vi, THE vi, A vi., YRk vi., 72 % i

T~

R4, | Melting 7K 43 UK | Water_emanating
AL vi., YE R vi. ZZR Vi

Figure 15. — Frame relations between the frames [i & 281k, [FHAZE1K] and [FElfh]
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In this final step, semantic frames discovered and defined in the previous step are linked in the
light of the relations they bear. Information on relations between a frame and other frame(s) is
presented at the end of each frame. The eight types of frame relations defined by the English
FrameNet (Fillmore & Baker, 2015; Ruppenhofer et al., 2016) serve as basis for the definition of

relations between frames in this research.

The eight types of frame relations in the English FrameNet (Fillmore & Baker, 2015; Ruppenhofer
et al., 2016) are presented below (the examples are from this research, Chinese translation of

these relations in brackets):

. Inheritance: Inherits from ‘Zk7&k 5, SCHEZY, Is inherited by ‘4% 4% 7K, T-HE4Y’

A lower frame inherits from its upper frame if the lower frame contains all the frame elements of
the upper frame and if the lower frame is a type of the upper frame. (The lower frame may contain
some specific elements that are not in the upper frame). For example, the frame [f4t, | Melting]
inherits from [#1Z5254k |Change_of phase] and [#HZ545 1k | Change_of phase] is inherited by
(@1t | Melting]. This is because all the frame elements of the frame [ 75484t | Change_of_phase]
are present in the frame [Fl {4 |Melting] and [fif 1t |Melting] is a kind of [AH & 25 1k,
|Change_of phase] (see Figure 15).

. Perspective: Perspective on “‘ZE LT, Is perspectivitized in ‘#iE A1 T

The upper frame is perspectivitized in the lower frame if the upper frame can be viewed from at
least two different perspectives and the lower frame reflects one of the perspectives. To illustrate,
the frame [ %= %V | Greenhouse_effect] is perspectivitized in the frame [fX 2 | Accumulating]
as the scene depicted by [f{ £ | Accumulating] (whereby greenhouse gases accumulate in the
atmosphere) is one of the perspectives that [ % 21/ | Greenhouse_effect] can be viewed from.
Another perspective to view [ii = % | Greenhouse_effect] is [ 5T |Reflect], which captures

the scene where radiation is reflected from the ground into the atmosphere.

shi yong beéiyong yu

- Using: Uses “/# FJ”, Is used by ‘4% | T~

Frame A uses Frame B if Frame B depicts a part of the general background against which we can

understand the situation described by Frame A.
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zdngkuang jia fénkuang jia

- Subframe: Subframe of ‘& HE 42’ Has subframe(s) ‘) & 4%’
Frames B, Frame C, and Frame D are subframes of Frame A if Frame A describes a complex process

consisting of a sequence of stages or steps that are represented in order by Frames B, Frame C,

and Frame D.

zai zhTqidn qidn xu shi jian zai zhT hou hou xu shi jian

o Chronology: Precedes ‘7E--+ 2 HII, HI 225 1, Is preceded by ‘7~ 2 J&, Ja 24 14

Frame A precedes Frame B if the event described by Frame A happens before that described by
Frame B according to chronological order. For example, [ & 2% 1k, | Temperature_change]
precedes [ ZR4MEAE(L | Change_of _natural_feature] since a change in temperature happens

before changes of natural features (e.g. sea level rises, ice retreats) (see Figure 15).

ddo zhi shi de jié gud

. Causation: Is causative of T+, Is inchoative of ‘J& - {45

These two relations are related to the transitivity of verbs in frames. Similar as change in English,

gdibian gdibian

the verb tf{ Z¥ ‘change’ has both transitive and intransitive uses. The intransitive L 2% ‘change

gdibian

vi." is assigned to the frame [Z84k |Change_of state] whereas the transitive t{ %% ‘change vt.’ is

placed in the frame [ f# A% fk |Cause_change of state]. The frame [ ff % {k
|Cause_change_of_state] is causative of [481t, | Change_of state] while [Z81t,|Change_of state]

is inchoative of [{# 484k, | Cause_change_of state].

can jian

. See also ‘S I’

Different from the first seven types of relations, this relation is not draw on semantic ground. This
relation aims to help the reader differentiate certain seemingly similar frames. For instance, the
relation of “See also” is established between the frame [i# & 451k, | Change_of speed] and [F£/E
454k, | Change_of_degree] because these two frames are similar yet capture two different scenes

that necessitate careful differentiation. These two frames contains two groups of lexical units —

jia su jiakuai

[ FZ 421k, | Change_of_speed] contains JIlIi# ‘accelerate’, /Il R ‘quicken; speed up’, while [F£/%

jia ju jidnruo zéngqidng

%4k | Change_of_degree] contains JIlf&| ‘intensify’, Ji 55 ‘attenuate’, 3% 5% ‘strengthen’.
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Besides the eight types of relations from FrameNet, another relation used in this research is the
relation “Is opposed to” defined in the Frame DiCoEnviro project (L'Homme & Robichaud, 2014;

L'Homme, 2016, 2018, L'Homme et al., 2020).

. Is opposed to ‘5 - X 37’

Two frames are opposed to each other if there is an inverse relationship between the two scenes
captured by the two frames. For example, the frame [} | Take_in] is opposed to the frame [}
% | Bounce_back]. The frame [F} i | Take_in] describes the scene of heat or radiation being taken
in by the Earth or atmosphere while [ 5} | Bounce_back] depicts the situation where the heat or

radiation is being bounced back from the Earth or atmosphere.

The way of presenting frame relations is borrowed from the project Framed DiCoEnviro. As in

Framed DiCoEnviro, each type of frame relation is assigned a different color.

The term entries in the Mandarin Chinese terminological resource compiled in this research can

be accessed online at the following URL:
http://olst.ling.umontreal.ca/dicoenvirozh/dicoenviro-bilingue-fr.html
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5 Frame-based Mandarin Chinese terminological resource

This chapter starts by presenting the compiled online Mandarin Chinese terminological resource
(Section 5.1) as well as the Chinese frames discovered (Section 5.2). It then compares English
terms and Chinese terms with an in-depth analysis of their similarities (Section 5.3) and
differences (Section 5.4). This is followed by a comparison between Chinese frames defined and
existing English frames in Framed DiCoEnviro (Section 5.5). Finally, difficulties encountered when

writing Chinese term entries and how they are resolved are discussed in detail (Section 5.6).

5.1 Term entries compiled

The Mandarin Chinese terminological resource compiled in this research is a specialised resource
constructed based on Frame Semantics. It focuses on the description of Chinese verb terms
identified in the field of climate change and now contains a total of 39 Chinese verb terms. With
each entry focuses on a specific meaning, the resource contains a total of 59 Chinese term entries.

This online resource is now embedded in the online dictionary DiCoEnviro.

The list of terms in this resource is shown in Figure 16. On clicking on a term, the term entry will

be displayed.
XA
pa=)
Version francaise
Versidn espafola
Versione italiana
Versao portuguesa
LI rTHERNIARET R EHENE R EXEEEZRTERERRT
i
LI
=}
HENAGESIFR
_F
Tz

Figure 16. — List of Chinese terms
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xigoroéng

Figure 17 shows the main entry of the Chinese term 7H fil 1 ‘melt’. As seen in Figure 17, each term

entry is structured to display firstly the headword (the term) with its sense number, then the part

of speech of this term, followed by the subject field that the term belongs to, and then the

xidoréng

actantial structure, and lastly contextual annotations. For this case, the headword Y4 &l is

dong cf

followed by a sense number 1. Its part of speech is /] 17| ‘verb’. When moving the curser above

bTngchuan

the typical term in the actantial structure (e.g. #K JI| ‘glacier’), the user will see the semantic role

shoushi

(e.g. 52 5 ‘Patient’) that this actant fills. When moving the curser above the green button, a list

bTngchuan

of actual linguistic realisations of the actant extracted from the corpus will appear (e.g. ¥K 1|

bTng xué hdibTng bingjia zhu shi yu jing

‘glacier’, K5 ‘ice and snow’, {fF UK ‘seaice’, UK ZE ‘ice shelf etc.). On clicking the link V3 BE1E 15
‘annotated contexts’, a separate page of detailed annotations of contexts found in the corpus will
be displayed (Figure 18). Toward the end of this page, users can see a summarising table (Table
23) with all three-layer annotated information — syntactic realisations of actants and circumstants,

their syntactic functions and syntactic groups (see Section 4.7).

i.y DicoEnviro X + = x

& C Q 8 olstling.umontreal.ca/dicoenvirozh/dicohtml-bilingue/dicohtml-zh/i-zh html w5 R —

sals
N

I

ARiEEFES] | Version francaise | English Version | Version espariola | Versione italiana | Versao portuguesa

H=L i

HARSERE : 2
HEl: ke ~
-

1. K, | B g mspsesi. (Hg - 56HERBHL)

2. QTR BL (R, TEtERES R S KERRERE FIERERT, K. XS, SEnitrsiiaarem S Sm— et mrnk) | Eastk) |4
EEER, F ok BEEATENK, (Hih 224EXSERESTSRE)

3. 20154EME = AFSIARIZEBIASE T2020MFAIS 2SR, (Mkh - 25 ES KR RIT )

&E R . ZY
P ETHAA - 03/12/2019
= /;/?g*% HZISFI/RAS Observatoire de linguistique Sens-Texte Univensite r”‘\
A “}y DiCoEnviro= &5y RS REAKAINEERE (Mozilla Firefox) FaE=EER. n(li‘:teﬁ:)nlréal

EEXETE AR hitp//www getfirefox com http-/iwww.getfirefox.com

xidorong

Figure 17. — Entry of the term H fli 1 ‘melt’
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1. 2R, wk R, Sk, [ S8HEBREML 0 ZY 03/12/2019 ]

2. REAEX I ESE T, EHNESHIXEERERETFINSEERT, kil X5, @SSR EEEASSH—ENER k)| e
ok IFsREEE, RS EEAEER0K, [ 22485 TSASRE 0 2Y 03/12/2019 )

3. 2071 SEERTRS—TAMSEIA A RERB KAS 2020481 Rl [ 255MRT(KERRIKG 0 ZY 03/12/2019 ]

4. B TALATSHER AT aaE R AR IS ASIESS T, RIFERSTNEA SSIETSEE T fssTS R aE: IEcLE R EXSIRMSE,
PR{ARFER &R L EeS | AEesef AR, IbGHRERE, SIS ETIESESEAES, AnillERamlpEET
EHRE BT, ADREEHRKEASANBETESNS, [ 224FXSESTST2RE 0 2Y 03/12/2019]

5. BESRSETE, BNEESSERRESE, 2015E MER TS00EESRER, SEA=SE K e, EFELH. [M4ETREHSIEE
HAESIETHAFESA 0 2Y 03/12/2019 ]

6. Bz ITEHE mERIIE _(5) vk IUE s, besiikeERaEwE, [765ETESE N 201 SFESFERirm e ERESm 0 ZY
03/12/2019]

7.BEESETS, K ER, EFEAE. SlEEERRT. ARRIRSESERER, BrEl, EIOEEEETKE, BiE i
{kes, iEkiae. A0, ETERALTSNESE, BiEETESINERIE. [ 1135235, IMRRERF~E 0 7Y 03/12/2019 ]

8. eHEnESEeEIkEEof. WIF AL EE. EFELrs, MUGEESEACERANTS, TEMAERNER, [ 75SEIEHAEE
0ZY 03/12/2019]

9. (B2 M FheERL bKiEIR (U iEelS, IRERIGRIRE NS, B NERERTENGE. [ 39EERIEETIHRE IR R T 0 ZY
03/12/2019]

10. 8—5AmE, 16 ErkAis e, Bl e B S EEribh b, [ 945SEIH ERRA" 0 ZY 03/12/2019 ]

. RN, FF2kIFER, £k kI [EE INE sl [ 1502k AR 0 ZY 03/12/2019 ]

12, HREHNSESSNIEEAEESESEHEEEN: 10 gk S bR, £k BN ESRSeEErE, £FRETE
H—E b7, [ 117SEEsEsmEpARRIS/AE 0 ZY 03/12/2019 ]

13. SN TIRESAFRER, LHE 5= kS i, [215R8BEEmETHRass) 0 ZY 03/12/2019 ]

14.  FEN 4 RS Bk 1R jlHRR, 199720141 RO AW EICEESETFIIR.3x105km2, A21979—199658I4(E; BkEED
FAERE, 1975—201 25RO R KSR T65%, [ 411PCC (2BR1.5°CIEIERERIRES) B R E2migE: 0 ZY 03/12/2019 |

xiaoréng

Figure 18. — Annotated contexts of the term Y4 fill1 ‘melt’

| st 1
| Actants

=5 FiE (EiFEEiB) (10) kIl (6)
BB (FiEaiE) (4) ||k (3)

#t (2)
P
Rl
k=
() %k
Hity
wE WS REs) [Eiex
HiE @) S
BE | EEER s @ Bt
EEER (SEEE |SEtS
e
A |REEEED @ |
iz
it
s
BiE RS s ) |aEs
EE
S| RIS ) L HEE

xidoréng

Table 23. — Summarising table of annotation of the term 7§ fifl1 ‘melt’
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5.2 Semantic frames discovered

A semantic frame is assumed to reflect the cognitive structure of a particular scenario stored in
our mind. Participants involved in this situation are referred to as frame elements (Liu & You,
2015). To be able to understand the meaning of a lexical unit, we need to understand the
background knowledge provided by the semantic frame that this lexical unit activates (see Section

3.1.2).

Based on the Chinese term entries compiled, a total of 23 Chinese semantic frames were
discovered. These frames are encoded under the environment of the Framed DiCoEnviro project'’.
Figure 19 illustrates how the frame [#£ /%451, | Change_of_degree] is presented online. Shown at
first is the definition of the frame in both Chinese and English. This is followed by three example
contexts containing the lexical units (displayed in bold) categorised into this frame. Then, there is
a note indicating the corresponding relation between this Chinese frame with an existing English
frame in the FD (the Framed DiCoEnviro). Specified next are the participants (i.e. frame elements)
— Participants (1) indicate obligatory participants while Participants (2) are optional. In the section
“Participants (2)”, each participant is followed by a number between brackets, which indicates

the occurrences of each participant in the contexts of all lexical units in the annotated contexts.

yudnyin

For the frame [f% & 4% 1L |Change_of_degree], the first optional participant Jii [A] ‘Cause’ is

yudnyin

followed by a number of 20 in bracket, which means that Ji [X] ‘Cause’ appears 20 times in the

jidnrud jia ju zénggidng

contexts of all three lexical units — i, 5514 ‘attenuate’, /1, ‘intensify’, ¥4 5% 15 ‘strengthen’.

On the right side of “participants” is “frame relations” with frames shown in black boxes and
arrows indicating relations that is frame shares with other frames. At the left bottom corner,
Chinese lexical units grouped into this frame are enumerated. Clicking on any of the lexical units

will lead the user to the actual term entry.

7 Chinese frames are encoded here: http://olst.ling.umontreal.ca/dicoenviro/framed/index.php (The part of
Chinese frames)
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- EEE
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Example(s):
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(Source : 25ETH2014=5BE(IPCC))

[ZH] ABRiEEN LIA#11E0— 1 EREERS wliss . (Source - T8IREAS—2 NS ESIMAENAR, T2,
k)
Notes:

This Chinese frame comesponds partially to the English frame [Change_of_impact].

5 Click here to see associated FrameNet infos

Participants. Participants (2): Frame Relations:
1) =
@ 1. J7E (20) 5. [ (5)
= 2. 755 (14) 6. $5ERETE (3) TR R
3. 58 (6) T & (2)
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- HE
1=
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* :Eﬁ Is inchoative of —
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Seealso —

This project is supported by a grant awarded by the Social Sciences and Humanities Research Council (SSHRC) of Canada
(research team: Patrick Drouin, Dominic Forest, Marie-Claude L'Homme, Elizabeth Marshman and Carlos Subirats).
This interface was designed by Marie-Claude L'Homme and Bencit Robichaud

© OLST 2014

Figure 19. — Chinese semantic frame [F£ 481t | Change_of_degree]

The names of the 23 Chinese frames, the lexical units each frame contains as well as the total
number of lexical units in each frame are presented in Table 24. As can be seen in this table,
different senses of a term are categorised into different frames. If a polysemous term has two

different senses, these two senses are placed in two different frames. For instance, the three

jidnhudn
senses of the polysemous term i 2% ‘mitigate; slow down’ belong to three different frames —

jid&nhudn jidnhudn

Ik 2% 1a ‘slow down’ in [1# & A K, |Change_of speed], & 2% 1b ‘slow down’ in [ 1% & A5 1k,

jidnhudn

|Cause_change_of_speed], and i 2% > ‘mitigate’ in [f£/Z 424k | Change_of_degree].
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No. | Name of frame Number of LUs | LU
1 | &% 7 Atk 1, A0 1.1, 502 1a, 03F 1a.1, WA 1,
‘undergo change’ RAF 1, R’AF 1.1
2 | {481k ‘cause change’ 1 A 1b
3 | BR{L ‘warming’ 2 WERE 1, B4k 1
4 | A 5 THE 1, 3% 1, FEIR 1, JERE 1, BRi 1
‘temperature change’
5 | FEEEAELL ‘change of degree’ 3 k59 1a, I 1a, #4955 1a
6 | AR 5 55 1b, MU 1b, 3G58 1b, %% 2, 2fE 1
‘cause change of degree’
7 | HEARL, ‘change of speed’ 3 k% 1a, IR 1, fNIE 1a
8 | AR 2 k&% 1b, INIE 1b
‘cause change of speed’
9 | W KAELN F / non-lexical frame
‘impact changes_scenario’
10 | B =T 8 B2 o N S S W & = 3 - W
‘change of value, number or a2, W 1, b 1a
amount’
11 | (EEUE AR 3 3, ygb 1b, FEIK 1b
‘cause change of value,
number or amount’
12 | @ik ‘melting’ 2 THRER 1, Btk 1
13 | KO HIBUK 1 Y
‘water emanating’
14 | A 3 DS F W A W
‘change of phase’
15 | HARAFHYIRHEZAN 3 BTt 2, T 2, 1B 1
‘change of natural feature’
16 | HFK ‘emitting’ 4 HE 1, 3 1, B, Rk 2
17 | WRUK ‘absorbing’ 1 Ui
18 | ¢ ‘reflecting’ 1 S5 1
19 | F1E ‘accumulating’ 1 21
20 | T “predicting’ 4 Tifli 1a, A 1b, T 1a, T 1b
21 | T I / non-lexical frame
‘predicting_scenario’
22 | 1t ‘estimating’ 2 fliih 1, i 1
23 | V4 ‘assessing’ 1 LA !

Table 24. — Lexical units grouped into each Chinese frame

The 23 Chinese semantic frames described are compared with existing English frames in FD. Their

corresponding relations are shown in Table 25. The Chinese frame [£: 7284}, | Undergo_change]

is considered to correspond perfectly to the English frame [Undergo_change_of state] because

they capture the same situation, share the same core-frame element — Patient that undergoes
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change — as well as a similar set of non-core frame elements. The Chinese frame [f% /& 251k
|Change_of degree] is partially equivalent to the English frame [Change_of impact] because the
situation captured by [Change_of impact] — the speed or intensity at which a Patient occurs
changes — is considered to be two situations captured by two Chinese frames — [ & 454k,
|Change_of degree] (the degree or intensity of a Patient changes) and [ i# J& 4% 1k

|Change_of speed] (the speed of a Patient changes).

No. | Chinese frame Correspondence English frame in FD

1 2 1254k Perfect [Undergo_change_of state]
‘undergo change’

2 | {481k ‘cause change’ Perfect [Cause_change_of_state]

3 BEAL ‘warming’ Partial [Change_of temperature]

4 IR, Perfect [Change_of temperature]
‘temperature change’

5 FEREAR 1k, ‘change of degree’ Partial [Change_of_impact]

6 {EFE AR AL, Partial [Cause_change_of impact]
‘cause change of degree’

7 T EZ AR E, ‘change of speed’ Partial [Change_of impact]

8 {5 B AR AL Partial [Cause_change_of impact]
‘cause change of speed’

9 | W KA / the corresponding English frame is
‘impact changes_scenario’ not found in FD

10 | HEEEZ Partial [Change_position_on_a_scale]
‘change of value, number or
amount’

11 | A HEHE Partial [Cause_change_position_on_a_scale]
‘cause change of value, number
or amount’

12 | fffk ‘melting’ Partial [Change_of_phase]

13 | K HIHUKR ‘water emanating’ Perfect [Water_emanating]

14 | A1 ‘change of phase’ Perfect [Change_of_phase]

15 | HARFAH YR Perfect [Change_of natural_feature]
‘change of natural feature’

16 | HEi ‘emitting’ Perfect [Emitting]

17 | UK ‘absorbing’ Perfect [Soaking_up]

18 | 4t ‘reflecting’ Perfect [Reflecting]

19 | #1 & ‘accumulating’ Perfect [Accumulating]

20 | Fi ‘predicting’ Perfect [Predicting]

21 | L3755t ‘predicting_scenario’ | Perfect [Predicting_scenario]

22 | {1} ‘estimating’ Perfect [Estimating]

23 | VP ‘assessing’ Perfect [Assessing]

Table 25. — Chinese frame and relation with English frame
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Similarities and differences between Chinese and English frames will be explained in Section 5.5.

5.3 Similarities between Chinese and English terms

In many cases, for a particular Chinese verb term, we can find a corresponding English verb term
that denotes the same action, movement or process as the Chinese term. Chinese and English

terms are considered to be equivalents if they designate the same concept. To illustrate, for the

English intransitive term melt1, which denotes the process where ice, snow or glaciers become

rénghua

water because of temperature change, we find il {t.1 ‘melt’ (intransitive) in Chinese that denotes

rénghua

the same concept as melt1a. fllft1 ‘melt’, thus, is an equivalent of melt1a.

Comparing the Chinese terms described in this research with their equivalent English terms, we
observe that most of the Chinese terms have the same actantial structures as their respective
English counterparts, with the same number and nature of actants. This validates the assumption
in 'Homme and Pimentel (2012) that a term in one language and its equivalent in another

language probably have the same actantial structure. For instance, the actantial structure of the

rénghua

Chinese term @l {t1 ‘melt’ is flift. 1: ZZH{¥K)I}™, which is the same as that of its English

gdibian

equivalent melt1a: Patient{ice}~. To give another example, the transitive term %% 1p ‘change’
has two actants as shown in its actantial structure — E22% 1p: = F {8 88 KB ALY~ 2 FH {FF

1% ). This structure is the same as that of the English equivalent change1ip: Agent{human} or

Cause{warming} ~ Patient{climate}. It is also observed that a Chinese term and its equivalent

rénghua

English term also share some, if not all circumstants. To illustrate, the term Ffi 1,1 ‘melt’ has
yudnyin shi jian fang shi jié gud

circumstants including J5 [Al ‘Cause’, i [A] ‘Time’, 77 20 ‘Manner’, 45 £ ‘Result’, which are also

shared by its English counterpart meltia.

It is important to note that although a Chinese term and its corresponding English term can share

the same actantial structure, the converse situation — an English term is the equivalent of a
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Chinese term if their actantial structures are the same —may not be true, because a Chinese term

and its antonyms could also have the same actantial structure. To give an example, the Chinese

jiang di
term [% i1 ‘reduce; cut down’, actantial structure being [#{I% 1: 5 /Z ‘temperature’™~ and one

of its antonyms risej (rise1: temperature ~) have the same actantial structure.

pai fang 1&i jT1
For some Chinese terms (e.g. HE ‘emit’, 2FX ‘accumulate’), their actantial structures are

similar to those of their respective English equivalents, yet the order of the actants can be

pdi fang
different. Let us consider the Chinese term i il ‘emit’, whose actantial structure can be written

as HE: FF{NSRYBUR (GG 30} H B {m] KA 32 F {0 = A 4K). Here in this structure,

mu di di
the position of H il ‘Destination’ can be either right before the term after Agent|Cause or

after Patient. Linguistic realisations of these two structures are both identified from the
pdi fang

annotated contexts of HE/ ‘emit’. Nevertheless, for the actantial structure of the English

equivalent emit (2), the position of actant Destination cannot be placed before the verb term

right after Agent|Cause.

(39) a. HE:  EFH{INF) UG 5 3y~ 32 F R = A H R ER )

context:
NF S HER KR mE o Ak 8 kR i)
human activity emit alarge amount of greenhouse gas to the atmosphere in

‘Human activities emit large amounts of greenhouse gases into the atmosphere.
(Source: SUEAAL/NE BHEHER L H))

En. emit,: Agent {human} or Cause {activity} ~ Patient {gases} Destination {into the

atmosphere}

b. HE: EFHLNSE BRI G5 30} H Fsh{ia KR R = AR
context:

AK W ORA tOfRT =% M AN
human towards the atmosphere in emit-PERF  too much DE1  carbon dioxide

*‘Human towards the atmosphere emit too much carbon dioxide.
(Source: 86 P 1l 4 BRAZ I 3 B PRosk A= K¢ )

*En. emit,: Agent{human} or Cause{activity} Destination {into the atmosphere} ~ Patient
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mi di di

For Chinese, when the actant H 3l ‘Destination’ is realised in two different positions, the

preposition used is not the same. If occurring right after &= | J5i [}l (Agent | Cause) before the verb

mu di di
term, the linguistic realisation of H f*J} ‘Destination’ acts as adverbial adjunct of the predicate

xidang

and therefore, as specified in the Chinese grammar, must start with prepositions like [A]

wdng

(preposition) ‘towards’, 1+ (preposition) ‘toward; in the direction of; to’. In comparison, if

mu di di

appearing at the end right after the Patient, the realisation of H f*J}i ‘Destination’ functions as

bl vl dao

#ME ‘complement’ with the preposition £ ‘to’.

5.4 Differences between Chinese and English terms

Difference 1: Differences in corresponding relations between form and meaning

Two lexical units, or two terms in English, represented by one single lexical form can correspond
to two lexical units in Chinese represented by two different lexical forms. For example, the lexical
form emit in English conveys three meanings in the field of climate change — emit 1: a source
releases gas into the atmosphere; emit 2: a country or human activities release gases into the
atmosphere; emit 3: a surface sends out heat or light. In Chinese, these three meanings are

associated respectively with three different lexical forms. The Chinese equivalent term for emit;

shi fang pai fang san fa

is BE L “release’, for emit 2is HE I ‘emit’ and for emit 3 is B{X ‘send out’.

En. emit1: Source {soil} ~ Patient {gas} Destination {into the atmosphere}

Zh. BT SRUR{ 2y 2SR H AR )

En. emity: Agent {country} or Cause {activity} ~ Patient {greenhouse gas} Destination
{into the atmosphere}

Zh. i FFEN SRR RS SN} H B Ky ~ 32 3 SR

En. emit3: Source {surface} ~ Patient {light}

Zh. Bk ORIRERTE) ~ 25 D)
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shifgng
emit 1 = £ ‘release’
. pdi fang
Lexical form emit 2 = HEX ‘emit’

san fa

emit 3 = BK ‘send out’

Figure 20. — Chinese equivalent term for emit 1, emit 2 and emit 3

Another example is seen in the lexical form warm in English. In English, the lexical form warm
carries three meanings and thus corresponds to three lexical units — the intransitive verb warm

(1a), the transitive verb warm (1b) and the adjective warm (2). For the intransitive warm (1a), its

nudnhua nudnhua

Chinese equivalent is FZ tt, ‘warming’. However, BZ1t, ‘warming’ is not an equivalent for the

nudnhua

transitive warm (1b) because HZ{t, ‘warming’ can only be used intransitively. The Chinese

wénnudn

equivalent term for the adjective warm ; is in a different lexical form iz B% .

En. warm 15: Patient {climate} ~

Zh. WAt S2H %)~

En. warm 1p: Cause {change, gas} ~ Patient {climate}
En. warm 2: ~ Patient {climate}

Zh: il ~ 32 %)

On the other hand, there also exist cases when two Chinese terms represented by one single

lexical form in Chinese are equivalent to two different terms represented by two different lexical

jidnhudn

forms in English. To illustrate, the Chinese lexical form i 2% corresponds to two different lexical

jidnhudn jidnhudn

units — Ji% 2% 1: human or activity ~ speed of something and & 2% 2: human or activity ~ degree of

jidnhudn

something. Although mitigate is found to be an equivalent to i 2% » ‘mitigate’ since the meaning

of mitigate is to make something “less unpleasant, serious, or painful” (Cobuild English-Chinese

jidnhudn

Dictionary, 2006), it is not an equivalent to Ji £% 1 ‘slow down’. The English equivalent that bears

jidnhqép
the same meaning with i 2% 1 would be retard or slow down. In this case, two lexical units
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jiénhuji_n
associated with the Chinese lexical form i, 2% correspond to two different terms in two different

lexical forms in English.
jidnhudn

i 2% 2 = mitigate

Lexical form
\ jidinhudin
ik 2% 1 = retard; slow down
j\i El‘nhuEn j\i El‘nhuEn
Figure 21. — English equivalent terms for i 2% 1 and i 2% 2

Difference 2: Differences in equivalence relations
¢ One-to-many equivalence relations
To begin with, for a term in English, sometimes we could find more than one term in Chinese that
are equivalent to this English term. These two Chinese terms must be synonyms or near-

synonyms as they both convey the same meaning as the English term. For the English verb term

melt (1a): ice ~, for instance, two equivalent Chinese terms can be found in the corpus MCCC —

rénghua xidoréng rénghua

4k ‘melt; thaw; thawing’ and JH @l ‘melt’, which are near-synonyms!® in Chinese. @4t ‘melt;

xidoréng

thaw; thawing’ and 7§ fifl ‘melt’ are two equivalent Chinese terms for melt (1a) as they both

denotes the same process as that of melt (1a) and thus carries the same meaning as melt (1a).
rénghud x‘i‘afrgng
It is interesting to observe that fll{t, ‘melt; thaw; thawing’ and 75 fifl ‘melt’ share one Chinese

réng

character fill ‘melt; thaw’, which in both terms bears the meaning of solid turning into liquids.

rénghua xiaoréng

Thus, from the outside lexical form, we know that ffi{t, ‘melt; thaw; thawing’ and JH fifl ‘melt’

share one semantic component of solid turning into liquids and since these two terms appear in
contexts of climate change, we know that they both conveying the concept of ice and glaciers

turning into water as a result of global warming. Therefore, synonyms in Chinese sometimes do

rénghud xiaoréng jinyi ef téngyl of xid@oréng

18 El 1k ‘melt; thaw; thawing’ and ¥ &l ‘melt’ are near-synonyms ‘3= X iil’ but not synonyms ‘ [@] X iil’. Although 4
rénghua réng

‘melt’ and @l 1t ‘melt; thaw; thawing’ both denote the concept of “melt” by sharing the same morpheme F ‘melt; thaw’,

rénghua réng xidoréng

fil 1k ‘melt; thaw; thawing’ denotes only one concept - @ ‘melt; thaw’ whereas ¥ fill ‘melt’ designates two concepts -

xi@o réng

V8 ‘disappear’ and @l ‘melt; thaw’.
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contain the same character(s). Terms found in similar contexts in a particular field are highly

probably synonyms if they have shared character(s) in their external lexical forms. However, in

rénghua

English, for the case of the concept of fli {t, ‘melt; thaw; thawing’ the two synonyms of melt (1a)

and thaw (1a) display no outside clues in their lexical forms of their status as synonym:s.

réng

Regarding the actantial structure, we can see from the following comparison that melt (1a), fil

hua xidaoréng

¢ ‘melt; thaw; thawing’ and 74 fll ‘melt’ share the same actantial structure. This example

validates the assumption in L'Homme & Pimentel (2012) that a term in one language and its

equivalent term in another language probably have the same actantial structures.

En. melt 15: Patient {ice} ~
Zh. ik 1: 325 (UK}~
Zh. YR 1: 525 (k)1 ~
En. melt 1p: Cause {warming} ~ Patient {ice}

bianhua gdibian

To give another example, 2% {41 ‘change’ and {{ 7% 15 ‘change; alter; transform’ are two Chinese

bianhua gdibian

equivalent terms for change 1a. 2% fti1 ‘change’ and I %% 15 ‘change; alter; transform’ are near-

bianhua gdibian

synonyms?®. Similar as the first instance, A% 4.1 ‘change’ and {7 15 ‘change; alter; transform’

bian

share one same character 2% ‘become different; change; become; change into; alter; transform’,
which denotes the concept of ‘change’ by itself and can be used as an independent verb for the
bianhua gdibian

process of ‘change’. Both conveying one same concept, A% k.1 ‘change’ and I %% 15 ‘change; alter;

transform’ are near-synonyms and their synonymous status can be inferred from their lexical

bianhua gdibian bidanhua gdi
19 4% k1 ‘change’ and L ¢ 1a ‘change; alter; transform’ are near-synonyms rather than synonyms. 2% {t,1 ‘change’ and £§
bian bian
A% 1a ‘change; alter; transform’ both designate the concept of “change” as they both have the morpheme %% ‘become

bianhua
different; change; become; change into; alter; transform’. However, 25 1k.1 ‘change’ is more often used to denote changes that
gdibian

occur naturally whereas ™ 7% 1, ‘change; alter; transform’ is usually used to emphasise that there is an outside force.
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gdibian bianhua

form. Although t{{ %% ‘change; alter; transform’ and 2% {t,1 ‘change’ are synonyms in Chinese,

bian

they do have syntactical differences which lie in their transitivity. When functioning as a verb, %%

hua qi hou zaibianhua

1k.1 ‘change’ can only be intransitive as in sentence “SfF 1L 48 1k +++ ‘the climate is changing ....."

gdibian

whereas I{{ 2% ‘change; alter; transform’ can be both transitive and intransitive.

En. change 15: Patient {climate} ~

Zh. A2 1a: 52 FH {1 DL}~

Zh. 24k 10 23 (AR}~

En. change 1p: Agent {human} or Cause {warming} ~ Patient {climate}
Zh. B0 1p: FEF{NREUR R{IRAL) ~ 52 FH A5}

En. change 13.1: ~ in Patient {climate}

Zh. 0% 101 RRF{TURYR AR ~

Zh. B4 1.1 SRR AR ~

Similarly, a Chinese term can have more than one English equivalent. For example, the Chinese

jiang di
term [% {IX ‘reduce; decrease’ has two English equivalents — reduce 1p and decrease 1p. Reduce

1b and decrease 1p are near synonyms with similar actantial structures.

Zh. FFA% 1p: B R{ARAR Y ~ 32 R, HEBG
En. reduce 1p: Agent {human, tree} or Cause {change} ~ Patient {emission}

En. decrease 1p: Cause {change} ~ Patient {emission}

. Gaps observed between Chinese terms and English terms.

For some Chinese terms, their corresponding equivalent terms in English are not readily available.

shéngwén shéngwén

One concrete example is the Chinese term J i ‘temperature rises’. The Chinese term Ft i

shéng

‘temperature rises’ consists of two characters — the free morpheme F means “rise; go up;

weén

ascend” while iz is a bound morpheme in this term meaning “temperature”. The term is used to

denote the fact that the temperature of something rises, or the temperature of an area rises;
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shéng

however, there is no English term that could cover the meaning of both J} ‘rise; go up; ascend’

weén

and I ‘temperature’. To express the same process in English, we need to rely on a simple

sentence like “the temperature of sth. rises/increases” or “there is an increase in the temperature
of sth.”.
Zh. FHE: ZH{ER M~
HOBRAS W i -

‘The temperature of the Earth is unceasingly rising.’

Difference 3: Nominalisation in English does not exist in Chinese

For some English verb terms, their nominalisation with —tion, -sion, -ing suffix will constitute noun

terms that need to be treated as separate new entries. For instance, the nominalisation of the

verb melt 15 is a noun term melting 1 of the verb term emit 2 is noun term emission 2.1 of the

verb term intensify 14 is intensification 153.1. When acting as subject or object in a sentence, the

verb melt will appear in its nominalised form melting (see Example 1).

Example 1: Contexts of melting from English DiCoEnviro

- The clause ‘Melting along the Himalayan glaciers accelerates’ as subject:

Melting along the Himalayan glaciers accelerates, causing some Tibetan people to relocate.
(RAPPORTPENTAGONE)

- ‘Melting’ as object:

There will likely be reduced snow accumulations available for spring melting... (3CANADAENVIRO)

In stark contrast, the derivational change of nominalisation in English does not work for Chinese.

Chinese verbs assume their status as verb while keeping the same form when being in the position

pdi fang
of sentence subject or object. To illustrate, the following five contexts show how the term HE i

pai fang
‘emit’ behaves in the corpus MCCC. In all five contexts, the term HE il ‘emit’ acts as verb and its

lexical form remains unchanged despite shouldering five different syntactic functions.
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pdi fang

(40) a. HEAY ‘emit’ (vt.) as predicate (HERUEIETE)

C.

A WEE T K& o EE Ak
human activity emit-PERF a large amount of DE1 greenhouse gas

‘Human activities have emitted large amounts of greenhouse gases.’
(Source: 108 “SfiEAL A A} 27 [ 25 5 VU 2

pai fang

. HE ‘emit’ (vt.) as subject (HEBUE F1E)
fstn, mE e 5 AR FIE H%
for instance if emit with qguantity of heat  use relate to

BV EAVRAEAAEREN PR R 24, SEARS KA, (HYH A
KA BATIL R Z b, AR IEHETBOT 3 9 T HET

(Source: 2 S fxA24k 2014 LA 25 (1IPCC))
‘For example, emissions are described as indirect if they relate to the use of heat but
physically arise outside the boundaries of the heat user, or to electricity production but
physically arise outside of the boundaries of the power supply sector.” (IPCC Climate Change
2014 Synthesis Report)

%alg);‘glg ‘emit’ (vt.) as object (FFIE =)
> HEm eI KA wRESE RE W RE,
through reduce emit realise preposition atmospherein greenhouse gas concentration DE1 adjust
BT RS HIE B & M AR B4k 2 A B 7

(Source: 20 S5 SHE [ 2 (21 1 LK 5F))
‘Reducing emission to adjust the concentration of greenhouse gases in the atmosphere is
dependent upon the chemical and physical processes of eliminating different kinds of gases

from the atmosphere.”

) EIIE%E ‘emit’ (vt.) as attributive (HEU/E & 1E)
Ab,

N s HERR EMR A ORA A=tk W R
human activities emit DE1 carbon dioxide SUPP about 30 percent preposition sea ocean absorb

&R, WK BB R AR 8 1 A T g2l ™ i i) (A A R S

K.

(Source: 19 R AEEEL/NE L
‘In addition, around 30 present of carbon dioxide emitted by human activities has been
absorbed by the ocean, causing the acidification of the ocean. This leads to a reduction of
carbonate ions in the sea, which has a serious impact on the calcification process and the
skeletal growth of coral reefs.

. EIIE%E ‘emit’ (vt.) as head (HEBE 00 1E)

TR R B RIE RIS IR EAURRIHREG
industrial fire coal vehicle tail gas agricultural waste  burn etc. intensify-PERF greenhouse gas emit
A HOERAS A, 77 AR R AR R R 28

(Source: 122 S fEAZIR L RFEHT 1)
‘Industrial fire coal, tail gas of vehicles, the burning of agricultural waste — all these have
intensified the emission of greenhouse gases, making the Earth difficult to dissipate heat,
causing the effect of the warming of the atmosphere.
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Indeed, Chinese verbs can have syntactic functions other than sentence predicate. In fact, a
Chinese verb, as explained in Chinese grammar, sometimes can function not only as sentence
predicate, but also as subject, attribute, object, complement or adverbial adjunct (Li & Cheng,
2008, pp. 31-32). When a verb occurs in a context, there is no syntactic marker following the verb
to indicate its syntactic function in the context. The only way of knowing its syntactic function is

by analysing the relations between the term and the words that it combines.

pai fang

As for the case of HEJH ‘emit’ vt., a careful examination of the term with its surrounding words in

the five contexts reveals that the term has five different syntactic functions in these five contexts

jidnshdo

—predicate in (40a), subject in (40b), object of the verb i /> ‘reduce; decrease’ in (40c), attribute

ér ydnghua tan zhéng xin yu wén shi qi

t
of %A Bk ‘carbon dioxide’ in (40d) and head * # «0» i’ of I = & ‘greenhouse gas’ in (40e).

pdi fang

Besides, it can be clearly seen that the term keeps the same lexical form £ /i in all five contexts

despite shouldering different syntactic functions. In contrast with English where a verb appears

pai fang
in its nominalised form when acting as subject or object in a clause, the verb term HE ‘emit’

remains unchanged when behaving as subject in (40b) and object in (40c).

Unlike English where in many cases a verb undergoes the process of nominalisation and becomes
a noun when acting as subject or object, Chinese verbs assume their status as verb while keeping

the same lexical form when shouldering different syntactic functions. Even in the most doubtful

de jia ju de rénghua jia ju

construction like -+ F{JJIJE ‘the intensification of..” and -+ @4k ‘the melting of ..., JnJl

rénghua

‘intensify’ and 1t ‘melt’ are still behaving as verbs (see Section 5.6.1.1 for a more detailed

discussion).

Difference 4: Syntactic differences

¢ Differences in transitivity
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Generally speaking, a verb taking an object is a transitive verb while a verb that can function

without an object is intransitive. In both English and Chinese, there are verb terms that are
zéng jid

capable of acting both transitively and intransitively. For example, the verb term 3 /il ‘increase’

in Chinese can be used either as an intransitive verb or transitive verb, so is the verb “increase”

zéngjia

in English, which is an equivalent of 1% Jill ‘increase’.

Among the 39 Chinese verb terms described in this research, eight can be used both transitively

zéng jid jidnshdo zéngqidng

and intransitively, namely 340 ‘increase’, i /> ‘reduce; decrease; cut down’, I ik

jia ju jidnruo jia su

‘strengthen; enhance’, | ‘intensify’, Ji 55 ‘attenuate; weaken’, JIIE ‘quicken; speed up;

jiakuai jiang d7

accelerate’, flll tk ‘quicken; speed up; accelerate’, [ {IX ‘reduce; cut down’. It can be observed

dong bl

that five of them are compound word with verb-complement internal structure ‘% %h

jiégou
ZERY . To

jidnrud jidn

illustrate, the verb {55 ‘attenuate; weaken’ is formed with the first character i ‘reduce;

rud

decrease; cut’, a verb meaning reduce, decrease or cut and the second character 55 ‘weak’, an

jidn

adjective indicating the result of the action of i ‘reduce; decrease; cut’ — “to reduce to become

zéngqidng jidnrud

weaker”. I 5% ‘strengthen; enhance’, the antonym of /i 55 ‘attenuate; weaken’, can also act

jidnrud zéngqgidng

both transitively and intransitively. Similar as i 55 ‘attenuate; weaken’, 1 5# ‘strengthen;

zéng

enhance’ is also formed with the first character 3 ‘increase; gain; add’ indicating the action

qidng zéng

followed by the second character 5% ‘strong, powerful’ implying the result of the action 1

z&éngqgidng

‘increase; gain; add’. Interestingly, 14 5 ‘strengthen; enhance’ is formed with the first character

zéng jidn qidng
1 ‘increase; gain; add’ (antonym of the character i ‘reduce; decrease; cut’) and 5% ‘strong,

ruo

powerful’ (antonym of the character §5 ‘weak’).
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Verb terms that are both transitive and intransitive

1 Terms that are antonym of 1

zéng jia jianshao

0 ‘increase’ )% /> ‘reduce; decrease; cut
down’

zénggiang jianruo

4 5% ‘strengthen; enhance’, | 3% ‘attenuate; weaken’

jia ju

T ‘intensify’

jiang di

[% 1% ‘reduce; cut down’

jia su

JniE  ‘quicken; speed up;

accelerate’

Table 26. — Chinese verb terms that are both transitive and intransitive,
and their antonymic relations

A Chinese verb term and its equivalent in English may have differences in their transitivity. One

bianhua

specific example is the English term change and its Chinese equivalent £}, ‘change’. When

bianhua bianhua

behaving as a verb, both change and ZZ 4k, ‘change’ can be intransitive. Nevertheless, A% 4k,

‘change’ can never take an object whereas change can be used transitively. The closest Chinese

gdibian gdibian

equivalent of change in terms of transitivity is L 2% ‘change’. Similar as change, £ %% ‘change’ is

gdibian

capable of being an intransitive verb I 4% ‘change’ 15 (equivalent to change 13), transitive verb

gdibian gdibian

4% 1p ‘change’ (equivalent to changeip) and a noun (%% ‘change’1a.1 (equivalent to
change1a.1).

nudnhua

Another example is the English verb warm and its Chinese equivalent % {4, ‘to become warm’.

nudn hua

Similar as warm, which is originally an adjective, f% £ ‘to become warm’ is also a verb derived

nudn nudnhua nudn

from an adjective %, meaning “warm”. % ft, ‘to become warm’ is formed with the adjective F%

hua hua

‘warm’ plus suffix tt,. Here, {kis a suffix to convert an adjective into a verb. Though warm is

nudnhua

capable of acting both transitively and intransitively, FZ4t. to become warm’ can only be

intransitive.
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¢ Differences in inflectional change

When entering into sentences, verb terms in English display inflectional changes in that they are
subjected to number ‘%', tense ‘i’ and aspect /&’ (Qin & Wang, 2010, p. 31). However, Chinese
verbs are not subjected to these changes. Their lexical form remains invariable regardless of

differences in number, tense or aspect.

b. tense (Ff-BRFERS . 1L 2 HF)

In English, times can be expressed in the verbal form. In contrast with the grammatical means

used by English, Chinese applies lexical or syntactical means to indicate tense and the verb form

xianzai

remains unchanged. Regarding means of lexis, words implying tense include for example i 7E

céngjing céng jiang jiang
‘now’ for present, ¥ % (adverb) ‘once’ or ¥ (adverb) ‘once’ for past, ¥ (adverb) ‘will’ or ¥

yao
% (adverb) ‘will’ for the future. The following contexts show how tense is expressed by means of

xianzai

lexis in the corpus MCCC. The present tense in (41) is indicated by ¥l 7F ‘now’ while the past tense

céng shangshéng

in (42) is expressed via ¥4 (adverb) ‘once’. In (43), the term L. F} ‘rise’ is not inflected to

express the future tense. This information about tense and aspect is expressed through the time

jiang yu

adverb ¥ T (adverb) ‘will’.

(41) HbEK  PAE AT —Fd AW KE AEORE,
Earth now bein a kind of cold DE1 icehouse climate  state
DA K il vt 45 58 0 DX i DK e ARFAIE s A SRR AR RE A DK & SUOIRAS T AL, A
R NI — IR T UK T4 H 3
‘The Earth is now in a cold icehouse climate state, characterised by ice caps covering the high

latitudes of the continents. Humans have evolved under the icehouse climate state like this, and
human civilisation has emerged since the most recent interglacial period.’

(Source: 177 LRI i S fik 5 AR SR HBER)

(42) Hipk SR fE 5500 /5 4 W Mo BFH,
Earth air temperature PERF at 55 million years before rapidly climb

‘The Earth’s temperature climbed extremely rapidly 55 million years ago, ...."
(Source: 184 RF B ME Z K)
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(43) =+, RICETFEBEFREG T ALK EF 3CTE 6°C GHXTT 1986 - 2005 ).
‘The Observatory expects the annual average temperature of Hong Kong to rise by 3°C to 6°C by the
end of the century (relative to 1986 - 2005). (Source: 28 A USR5 4T Bl B4 [ 2030+)

c. aspect (R-HHATIR . SERUIE)

jinxing t7

Y
In terms of aspect ‘/&’, English verbs can express progressive aspect ‘3 1714’ and perfective

wdnchéng tY

aspect ‘5€ i 1&’. While progressive aspect in English is expressed with the form of “be+V-ing”,

perfective aspect is realized via “have/has + V-ed”. However, as explained by Li & Cheng (2008),

zhéng zai zhéngzai

progressive state in Chinese is expressed via adverbs including 1E , 7£, IE 7E (p. 405), and/or the

zhe le

aspectual particle # (p. 423); perfective aspect is indicated with two aspectual particles | (p. 423)

xidoréng

guo r o)
and 1 (p. 440). To illustrate, in (44), the verb term JH§ fifl ‘melt’ is not inflected to show that the

xidoréng

present continuous aspect of the process of JH fill ‘melt’. The progressive aspect is conveyed by

zhéng zai

adverb phrase 1E 1T (adverb) while the present tense is implied and elaborated by the whole

zhéng

context. Progressive aspect in (44), (45) and (46) is expressed respectively with adverb 1F

zhéng  zhe yi j7

in le
(adverb) and 1F .. 55 (adverb). In (47), E',Jéﬁég ‘already’ and | (aspectual particle) show that the

shangshéng shangshéng

actionof = Ft ‘rise’ has already accomplished; theterm = Ft ‘rise’ is not inflected to indicate

le

the perfective aspect. Perfective aspect is conveyed respectively with adverb | (aspectual
guo
particle) and i (aspectual particle) in (48) and (49).

(44) I LA, RT2BROK)I B fE R,
B VKN IEfE IE ML
global glaciers PROG accelerate melt
‘In recent years, research on global glaciers has revealed that global glaciers are melting at an
accelerating rate. (Source: 150 A=ERAZHE B N\ PRLZETH)

(45) IR THFE R R 0, AbX e “Pl=” B, ot 7 — MRS
o0 3 o pIIpS 2117 SERRE
global ocean PROG accelerate warm
‘Recent analysis of ocean data has lifted this ‘cloud’ and revealed a startling fact: the global ocean is
warming at an accelerating rate ...... (Source: 158 A=ERIfFEATHE IINIE)
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(46) TAAL IO S4Bk 1IE HE BE B e B
extra add carbon dioxide PROG quietly change-PROG ocean DE1 chemical composition
‘And the addition of carbon dioxide is quietly changing the chemical composition of the oceans’

(Source: 112 S AL FI1 £ /1)

@47)8 Tk FEabk, & SE 0g EFT 1T,
since industrial revolution  global air temperature  already rise-PERF 1C.,

‘Since the Industrial Revolution, global temperatures have risen by 1°C/

(Source: 125 A IE 5 AT A7)

(48) 7EiL 21 100 £ 4 (1880~2012) 1,
R P W AT 0.85+027C,

global average temperature rise-PERF  0.85+0.2°C.
‘Over the last 100 years or so (1880-2012), the average global temperature has risen by 0.85 +
0.2°C/
(Source: 116 S fEAFHEFTHL 1+ DU 15X)

(49) H 1961 “FLLk, itk sEpEmy  EK £ HE K kA& & 5.
since 1961 such intensity tornado in  China only happen PERF 5times
‘Tornadoes of this intensity have occurred in China only five times since 1961/
(Source: 78 Wi R X——RFRALHE AR A FGR . F5. 1K)

5.5 Comparison between Chinese and English frames

5.5.1 Similarities between Chinese and English frames

Semantic frames capture scenarios or situations in human experiences. The frame [buy], for
example, describes the scenario where a buyer obtains a goods by paying money to the seller.
Because situations in life experiences are very similar in different languages, an assumption can
be made that semantic frames are independent of language. In other words, for a given English

frame, we will find a corresponding Chinese frame.

To test this assumption, we compared the Chinese frames discovered in the domain of climate
change in this research with existing English frames, identified for the same domain, in the
Framed DiCoEnviro. For an English frame, we will find a Chinese frame that is similar, if not exactly
the same with the English frame. Therefore, the assumption made earlier — frames are
independent of languages —is indeed validated for the English-Chinese language pair. To illustrate,

for the English frame [Change_natural_feature], we defined the Chinese frame [ H A L EE )41
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J& 2% 4k, | Change_natural_feature], which identical to the English frame: i.e. it captures the
scenario in nature when a Patient (e.g. glaciers) changes shape (e.g. glaciers melt and their shape
changes). The frame elements of the two frames are also similar. The English frame has one core-

frame element — Patient, so does the Chinese frame. The English frame and Chinese frame share

chi xu shi jian shu zhi fangshi

8 common non-core elements, namely Duration (£FZER] [8]), Value ($1H), Manner (75 (), Time

shi jian yudnyin tidojian fanwéi chéng du

(I} 1)), Cause (i [5]), Condition (4% 1), Expanse (7G.[#l), Degree ( #£ J%).

5.5.2 Differences between Chinese and English frames

Nevertheless, the English frames and Chinese frames are not without differences. The first
difference is that some English frames correspond to two Chinese frames. For instance, the
English frame [Cause_change of impact] is split into two frames in Chinese — [{# £ & A8 1k,
|Cause_change_of degree] and [f#ii# & 451k, | Cause_change_of speed] because in the corpus

two separate groups of Chinese lexical units are identified for these two frames. The frame [{# £

jidnrud jidnhudn

J£ 454k, | Cause_change_of degree] records lexical units i 55 1p ‘attenuate’, & 2% 2 ‘mitigate’,

jia ju zéngqidng hudn jié

Bl 1p ‘intensify’, ¥4 58 1p ‘strengthen’ and 2% fi#1 ‘alleviate’ while the frame [{# 1# & 454k,

jidnhudn jia su

| Cause_change_of speed] contains lexical units i 2% 1 ‘slow down’ and Jlli# 1p ‘accelerate’. We

jidnhudn

can clearly see that the two senses of the lexical item i 2% ‘slow down; mitigate’ are recorded

in these two distinct frames. This meets our methodology requirement that each different sense

of a lexical item should be placed into separate distinct frames.

The second difference is that not every English frame has a corresponding Chinese frame. For
instance, while the Chinese frame [If 5451, | Temperature_change] has been discovered to be
corresponding to the English frame [Change_of _temperature], a Chinese frame corresponding to
the English frame [Cause_temperature_change] has not been discovered. This is because the
lexical items cool and warm can be both inchoative and causative verbs. Therefore, we can say

“the Earth will warm” where warm is acting intransitively; and also “Energy from the sun warms
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the Earth’s surface” where warm is a transitive verb. Thus, the inchoative warm (1a) and cool (1a)
are recorded in the English frame [Change_of _temperature] while the causative warm (1b) and

cool (1b) are placed in the frame [Cause_temperature_change].

In contrast, the Chinese lexical units in the frame [i7J% 751t | Temperature_change], including

shéngwén ZENgWEén jiangwén

Ft I ‘rise of temperature’, 145 ‘increase of temperature’ and [% i, ‘fall of temperature’, are

shéngwén

inchoative and cannot be used as causative verbs. On the syntactic level, we know that F} i&

ZEngweén jiangwén

‘rise of temperature’, 14 i ‘increase of temperature’ and [% i ‘fall of temperature’ can only act

%)

wén shi qi hengwen dl bido

t7
as intransitive verbs, but not transitive verbs. For example, we cannot say i = 44 Ft i =

qi t7 shi di bidoshéngwén

shi
‘greenhouse gases warm the Earth’s surface’, but only /Jmé/ﬁﬂ' f f@j% Ft I ‘greenhouse gases

wénshi gqi ti shi di bidoshéngwén

cause the temperature of the Earth’s surface to rise’. Here in =A% T+ iR

‘greenhouse gases cause the temperature of the earth’s surface to rise’, we are expressing the

meaning of the causative warm (1b) (something warms something else) by applying the pivotal

shT
sentence structure using the first verb {#i ‘make; cause’. Since causative verbs similar to warm

(1b) do not exist in Chinese, the Chinese frame [{#i1f /& 484k | Cause_change_of temperature]

does not exist.

5.5.3 Other observations

As highlighted by Liu & You (2015), content of semantic frames reveals knowledge including
syntagmatic relations of meaning, paradigmatic relations of meaning and knowledge of event
inference and reasoning. Chinese frames established in this research also unveil these three kinds

of knowledge.

¢ Syntagmatic relations
Participants (1) (i.e. core frame elements) and participants (2) (i.e. non-core frame elements)

displayed in each Chinese frame show syntagmatic relations between different constituents of
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sentences. To give a specific example, the frame of [Hi | Emitting] describes the situation where

zhii shi hud yudn téu fang cha shoushi dao mu di  di zhéng

T L 52 HPHAH  ‘an Agent or a Source discharges a Patient into a

rén l&ixiang da qi zhongpdi fang le gud dud ér ydng

Destination’. One example context recorded in this frame is A& [7] KA HE T 1d 2 4

hua tan

X H% ‘Humans emit too much carbon dioxide into the atmosphere’. From this frame, we know

zht shi yudntéu shoushi mu di di

how participants(1) — F 5 ‘Agent’| J% 3k ‘Source’, 52 5 ‘Patient’, and H f*J}l ‘Destination’ —

usually co-occur in contexts and what sequential order they possibly follow. For instance,

rén léi pdi fang ér ydng

Agent(e.g. A2 ‘human’ usually precedes the verb term il ‘emit’ whereas Patient (e.g. . %

hua tan pdi fang

fL 8% ‘carbon dioxide’) follows the term HE X ‘emit’.

¢ Paradigmatic relations

When defining frames, we group Chinese lexical units with identical actantial structures into one
frame. Lexical units categorised in one frame describe the same situation and activate the same
cognitive processes. The component of “lexical units” specified in each frame reflects
paradigmatic relation of meanings (Liu & You, 2015, p.13). As observed in the Chinese frames,
lexical units in one frame can be synonyms or antonyms. To illustrate, the frame [i# & 254k,

|Change_of speed] depicts the scenario where the speed of a Patient (e.g. global warming)

jia su jidnhudn

changes. Lexical units categorised into this frame are JIlli%1a ‘accelerate’, I, 2% 15 ‘slow down’,

jiakuai jia su

and 1R 1 ‘quicken; speed up; accelerate’. Regarding lexical relation, Jlli# 15 ‘accelerate’ is

jiakudi jidnhudn

synonymous with Ml 1 ‘quicken; speed up; accelerate’ while 2% 12 ‘slow down’ is

jia st jiakuai

antonymous with J1i# 15 ‘accelerate’ and /1t 1 ‘quicken; speed up; accelerate’. Indeed, sharing

the same meaning, synonymous lexical units can be in one frame if they describe the same
situation. Antonymous lexical units could also be put in one frame could have very similar

actantial structure and be used to describe one same scenario.
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Nevertheless, it does not mean lexical units in every frame are synonyms or antonyms. To

rénghua xidoréng

elaborate, [#H #5281k, |Change_of_phrase] contains lexical units including i ft, ‘melt’, ¥4 &l

zhéng fa zhéng fa
‘melt’, 7% & ‘evaporate’, in this case, 7% /X ‘evaporate’ shares no synonym or antonym relation

with the other two lexical units.

5.6 Difficult points

5.6.1 Difficulties in sense distinction

As in any other languages, polysemy is a linguistic phenomenon prevalent in Chinese. An accurate
determination of different senses of a polysemous lexical unit is a crucial prerequisite for the
description of the term. Sense, as defined by Cruse (1986, p. 49), is “the meaning aspect of a
lexical unit”. For this research looking into Chinese terms, difficulties arise when distinguishing

different senses of polysemous Chinese lexical units.

5.6.1.1 Distinguish parts of speech of Chinese lexical items

Part of speech constitutes obvious evidence for different senses of a term. If a term behaves as
in different parts of speech in real contexts, each part of speech of the term must be a separate
sense. In English, language that is largely inflectional and derivational, we can sometimes tell the
part of speech of a term by examining its lexical form. To begin with, if a term ends with suffix
such as —ify (e.g. intensify), -ate (e.g. accelerate), the term must be a verb. Attaching derivational
affix to a simple word can turn this word into a new word belonging to a different part of speech.
Adding the suffix —tion to two verbs intensify and accelerate, for example, we will have two nouns
intensification and acceleration. Though this kind of derivation is not observable for all English
words and some words do keep the same form when realised as different parts of speech (e.g.
change, increase), the inflectional characteristic of English could still help us distinguish the parts
of speech of these words. For instance, when change and increase appear in contexts with their
inflected form (have/has) changed, (is/are) changing, (have/has) increased, (is/are) increasing,

we are certain that they act as verbs.
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In stark contrast with English and French, Chinese is a language largely non-inflectional and non-

derivational. In Chinese, sentences are formed not relying on morphological changes of words,

ci xu xt cf

but on word order ‘¥ /&’ and empty words ‘17’ (Fang, 1992, p. 6). As explained earlier, the

lexical form of a word always remains unchanged even if the word shoulders different syntactic
functions or belong to different part of speech. The form of a Chinese verb always stays the same

in all circumstances and is never affected by number, person, gender, tense or aspect.

The fact that Chinese is a language largely non-inflectional and non-derivational causes real

difficulties when distinguishing part of speech of Chinese terms.

jian léi cf

Difficulty 1 : How to distinguish part of speech of multi-category words ‘G5’ in different

contexts?

In Chinese, the linguistic phenomenon of a word belonging to two or more parts of speech is
jianlei

defined as 3 2% ‘belonging to different part of speech at the same time’; though a multi-category

word shoulders different parts of speech in different contexts and possesses properties of two
(or more) word classes, its meaning shows no notable difference (Fang, 1992, p. 86). Following

are examples of multi-category words found in real contexts in MCCC.

(50)a. EERA <= WM HE
ecosystem will rapidly change
‘ecosystem will change rapidly’

b AFIER K B
irreversible DE1  change
‘irreversible change’

(51)a. T HIX/ 55
arid  area environment
‘arid region/environment’

b.&x PE B FE
most  severe DE1  drought

‘the most severe drought’
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(52)a. J i IR 15 Koy PRI
rise temperature can accelerate water  circulation
‘temperature rise can accelerate circulation of water’

b. Bk UK/l HniE B4
globe glaciers speed up retreat
‘glaciers all over the globe is retreating acceleratedly’

(53)a. K% oEE AR W Ko EFt
atmosphere DE1 greenhouse gases  concentration continuously rise
‘concentration of greenhouse gas in the atmosphere rises continuously’

b. Ak Atk B Ak B KEZH o R Hia A
climate change support-bring DE1 majority influence also will last centuries long
‘Most influences brought by climate change will last for centuries.’

gdibian gdn han jia su chi xu

The four terms £{ 7% ‘change’, T-5 ‘drought/arid’, i& ‘accelerate’ and 74k ‘continue’ are all

gdibian

multi-category words that behave differently in different contexts. In the first example, t{{ 4%

gan han

‘change’ functions as an intransitive verb (50a) and a noun (50b). The term-# ‘drought/arid’,

jia
as shown in the second example, can be an adjective, ‘arid’ (51a) or, a noun, ‘drought’ (51b). JIl
i# ‘accelerate’ can be an intransitive verb (52a), or a transitive verb (52b), or an adverb modifying

tul sud chi xu

the verb iB4f ‘retreat’. The term $7%E can be both an adverb, ‘continuously’ (53a) , or a verb,

‘continue/last’ (53b). In each of the examples, one lexical form belongs to two parts of speech;

gdibian

however, the two meanings represented by one lexical form are related. t{ 28 ‘change’ in (50a)

gdi bian

acts as a verb, meaning ‘things undergo new changes in their form or nature’ while &{{%% ‘change’

in (50b) is a noun, denoting ‘the new state of things happened to their form or nature’.

How to distinguish part of speech of multi-category words in real contexts? An essential

prerequisite for an accurate identification is a thorough understanding of the properties of words

belonging to each part of speech. In Chinese, adjectives and verbs are considered as i ]

‘predicate word’ since they can act as predicates of sentences and can be modified by adverbial
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phrases (Fang, 1992, p. 68). Adverbs in Chinese are easy to identify since the main function of
adverbs is to modify verbs. Grammatical features of nouns, generally speaking, is that nouns can
be modified by phrases signifying number or amount and that nouns cannot be modified by

adverbs. “The real difference between nouns and “predicate word” is that a “predicate word” can

le zhe

be predicates, can be modified by adverbs and can be followed by aspectual particles |, & etc;

but nouns cannot (my translation)” (Zhu, 1961, p. 56). Looking for contextual evidence that reflect
the above-mentioned grammatical features of different classes of words, we can distinguish parts

of speech of multi-category words without much difficulty. For example, we find two occurrences

bianhua bianhua mingxidn

of ZZ 4k, ‘change’ in (54) — the first Z% 4}, ‘change’ is modified by an adjective B {i ‘noticeable’

bianhua zhé xié bianhua

while the second ZZ 4k, ‘change’ is modified by pronoun X4t ‘these’; 4k, ‘change’ are not

bianhua

predicates of the two sentences. This evidence shows that these two A% 1k, ‘change’ are nouns. In

bianhua

comparison, 4% {f, ‘change’ in context (55) is the predicate of the whole sentence and is modified

zai yi zhi bianhua

by two adverbs expressing time — 7E ‘in process of’ and — H. ‘always’; therefore, A 1. ‘change’

here functions as a verb.

(54) 20 {42 50 FEANLLK, BAMBRRGRE VB RIARL, ZReRpELHF2 BT
RIS TE] YA B I
‘Since the 1950s, notable changes have been happening to the whole Earth system and these changes

have never appeared during the past tens or thousands of years.’

(55) UM AEHEA My IR i S AR A0 BT I I RO b — ELAE AR AL

‘Climate is constantly changing in the whole history of the Earth and in all scales of time.

zéng jia zéng jia

Difficulty 2: Does 14 Il ‘increase’ behave as a noun when preceded by a EI’J in context? Is 4 il

‘increase’ a multi-category word? If so, does it mean we need to create a separate entry for this

usage?
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bianhua

As discussed in the above example, it is indisputable that the term %% 1k, ‘change’ can be both a

noun and an intransitive verb depending on the context. However, it is very hard to determine

zéng jid rénghua shangshéng

the part of speech of terms 4/l ‘increase’, rJMJC, ‘melt’ and = Ft ‘rise’ in the following

zéng

contexts extracted from MCCC. To the eyes of native Chinese speakers, it is quite obvious that 1%

jia rénghua shangshéng

BN ‘increase’, flAk ‘melt’ and F J} ‘rise’ are all verbs describing activities in Chinese.

Nevertheless, whether these terms still function as verbs in the following contexts does raise

doubt. This doubt is caused by the fact that in these contexts, each of these terms is preceded by

de de
a structural particle ] ‘DE1’ (] is a postposition that links a noun to its complement) and that

de Do \gér[\i/(ﬂ‘ 1 nong du de zé‘ngjid . )
the three f¥] ‘of phrases #fi = AR MK FERT 3 50 ‘The increase of concentration of greenhouse

X7 ndn ji zhéu de @ méngsén hdibingchudan de rénghuda ql Wén de shangshéng

gas’ (56), @T’ﬁ&/]”ﬂ’]ﬂ%?ﬂ?ﬁﬁﬁ JI| f) il 4t the melt of glacier’ (57) and W/Jmﬂ’]  Ft “the

rise of air temperature’ (58) stand syntactically at the position of subject in the three contexts
respectively. Moreover, these phrases seem to describe the process or phenomenon of increasing,
melting and rising rather than the action or activity of increasing, melting and rising. The three

lexical units seem to have gained properties of nouns in these contexts.

(56) I 2 A AR 3 PRI I £ B 1% 5
‘The increase of concentration of greenhouse gas causes the warming of the Earth’s
climate’

(57) 7t i R 0 T 52 AR 0 )1 | I A, B 28 S T 30
‘The melt of ... glacier of western Antarctica has become irreversible.

(58) R IR L T Rk

‘Therefore, the rise of air temperature will cause an increase of steam.

This doubt remains when we look at the English translation of the three contexts — the three

terms turn into nouns in the English translation. Should we consider these terms as multi-category

bianhua

words similar to 28 1k, ‘change’ or should we treat them only as verbs?
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In fact, this linguistic phenomenon has long been a focus of discussion in Chinese linguistics since

zhé bén shu de cha bdn

1960s. The discussion revolves around the phrase X445 1] Hi it “the publishing of this book’, the

chi bdn

point at issue being how to parse this kind of structure and whether Hfix ‘publish’ acts as a noun

or a verb.

(59) EAY W ik & fF HE  F U
thisbook  DE publish is  SUPP great significance
‘The publishing of this book is of great significance.

(60) EAF W BE A HK 2 fH  ER W
thisbook  DE  tardy NEG  publishing is  SUPP  cause DE
‘The tardy un-publishing of this book has a cause’

zhé bé&n shu de cha bdn

When analysing (59), Zhu (1961, p. 57) argues that the phrase X A [ H it ‘the publishing of

zhe bén sha chi bdn

this book’ in the sentence is a noun phrase with iX 445 ‘this book’ being the attribute of Hifix

cht bdn zhé bén sha

‘publish’ and that H Jiiz ‘publish’ still acts as a verb in this noun phrase. He expounds that iX 7443

de cht bdn

1] H iz “the publishing of this book’ is a noun phrase not because this phrase is at the position of

the subject of the sentence but because this structure itself is nominal and cannot function as

chid bdn

predicate nor can it be modified by an adverb (1961, p. 57). He explains why HJiz ‘publish’ keeps

chi chi bu
its properties as a verb with sentence (60). Indeed, the two adverbs IRiR ‘slow’ and A~ ‘NEG’

chi bdn

modifying Hifix ‘publish’ can only be regarded as adverbial adjunct. As specified in Chinese
grammar, the sole function of adverbs is to be adverbial adjunct and that adverbs can only modify
cht bdn

verbs, adjectives or the whole predicate part of the sentence. Therefore, i ‘publish’ still owns

properties of a verb. Zhu's arguments receive support from other Chinese linguists and scholars

including Guo (2018) and Yu, Duan & Zhu (2005).
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Shen (2012) points out that nouns and verbs in English are in a discrete relation (Figure 22)

whereas nouns and verbs in Chinese share an inclusion relation (Figure 23).
Jih “KBNpaL”

‘Discrete relation between nouns

and verbs in English’

Figure 22. — Discrete relation between nouns and verbs in English (Shen, 2012, p. 11)

W ABEE

nou ‘Inclusion relation between nouns
and verbs in Chinese’
Figure 23. — Inclusion relation between nouns and verbs in Chinese (Shen, 2012, p. 11)

When comparing with English, Shen (2012) emphasizes that all Chinese verbs are in fact “verb-
nouns”, owning properties of both nouns and verbs, and correspond to the “V-ing” form in English.
As illustrated in Figure 23, all Chinese verbs also possess properties of nouns; however, not all
nouns can function as verbs. In Chinese, a single character represents one syllable. A monosyllabic

word is a one-character word and a dissyllabic word is composed of two Chinese characters. For

bidanhua shut

instance, 4% 1k, ‘change’ is a dissyllabic word while 7K ‘water’ is a monosyllabic word. Shen (2012)

argues that differentiating whether a Chinese word is monosyllabic or dissyllabic is in fact more
important than differentiating whether it is a noun or a verb. Compared with dissyllabic verbs,
monosyllabic Chinese verbs demonstrate stronger verbal properties; dissyllabic Chinese verbs

demonstrate stronger noun properties and weaker verb properties. One particular example is

bian

that the monosyllabic word %% ‘change’ behaves always as a verb in all possible contexts;

bianhua

however, the dissyllabic word A% 4k, ‘change’ owns noun properties and therefore can behave

either as a noun or a verb depending on the context.

127



The Grammatical Knowledge Base of Contemporary Chinese, developed by researchers at the
Institute of Computational Linguistics (Peking University), is a dictionary of grammatical
information of around 80 thousand Chinese words. These Chinese words are categorised
according to their parts of speech. The database contains detailed grammatical properties of each

word. An annotated 60-million-word corpus of contemporary Chinese has also been built based

chi bdn zéng jid

on this dictionary. In this dictionary, Chinese verbs including H /i ‘publish’ and 3% /il ‘increase’

are classified as a sub-category of verbs — verbs with noun properties. Since a significant
proportion of Chinese verbs do possess noun properties, Yu et al. (2005, p. 75) argue that
considering these words as multi-category words will not reduce difficulties for computer
processing. Quantitative research was conducted in aim of finding out whether these Chinese

verbs with noun properties behave more as a noun or as a verb in real corpus. As calculated in

chi bdn
this research, the frequency of iz ‘publish’ used as a verb and a noun is 2344 while the

chi bdn

frequency of Hi /it ‘publish’ used as a noun is 886, their probability being P(v) = 0.73 and P(vn) =

chi bdn

0.27 respectively. Since P(v) > P(vn), HiJiz ‘publish’ has just begun to shift to a noun.

Another valuable reference when deciding on the part of speech of these verbs with noun

xiandai han yu ci didn

properties is the I Q1A M (Modern Chinese dictionary). This dictionary is the most

authoritative dictionary of the Chinese language in mainland China. The dictionary is written by
lexicographers in the language research institute of Chinese Academy of Social Sciences. The

dictionary contains 13,000 Chinese characters and 69,000 entries for words. Part of speech of

bianhua

each word is clearly marked. When consulting this dictionary, we can find that 2% {f, ‘change’ is

zéng jid shangshéng réng hua

marked as a noun and a verb whereas 1 Jill ‘increase’, [ F} ‘rise’, ffift, ‘melt’ are only marked

as verb.
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de
Based on the discussion above, this research decides to consider Chinese verbs preceded by a ]

in contexts still as verbs. All the Chinese verbs described in this research are dissyllabic verbs. A

de
concordance search in the MCCC corpus shows that contexts where a verb is preceded by ] (DE1)

are present in the corpus for most, if not all verbs being described. As discussed earlier, these

de
verbs express noun properties when preceded by [f] (DE1). This seems to confirm Shen’s

argument that dissyllabic verbs manifest stronger properties as nouns rather than verbs.

The following contexts (61)-(63) also support the argument that verbs are still keeping their

de
properties as verbs when acting as the head of nominal ] (DE1) phrase. In the following contexts,

zéng jia shangshéng rénghua

BAN “increase’, b J ‘rise’, Fl4t ‘melt’ have similar behaviours as in (56), (57) and (58).

However, the main difference lies in that each of the three terms is modified by a word before

jianjian zéng jid

de
being preceded by f] (DE1) in (61), (62) and (63). In (61), #i #i ‘gradually’, which modifies 3% Jil

wdn qudn bu duan

‘increase’, is undoubtedly an adverb. So are 5¢ 4> ‘completely’ and A~ ‘unceasingly’, which

rénghua shangshéng zéngjia

modifies respectively il ft, ‘melt’ and = F+ ‘rise’ in (62) and (63). If we assume that 3% JiIi

réng hua shangshéng

‘increase’, @4t ‘melt’ and = Ft ‘rise’ here act as nouns, then we are enlarging the function of

adverbs in saying that adverbs can modify nouns. However, as specified in Chinese grammar, the

sole function of adverbs is modifying verbs (Fang, 1992, p. 76). These contexts prove that each

de
term in the nominal /9 (DE1) phrase still keep its properties as a verb.

(61) R P () 7 489 2 M BR K/ A 5 R I8 4 B 31645 11 45 4
‘The gradual increase of the Earth’s temperature is the result of the continuous adjustment of the
Earth’s atmosphere’

(62) ik, M2 vk B e AL — AR A, .
‘However, the complete melt of Greenland ice field is a slow process, ...’
(63) [ SR MARNT L TF, Rl kA e — N B
‘Along with the continuous rise of the air temperature, the constant changing state is a “new

norm”’.
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5.6.1.2 Distinguish senses of polysemous terms

Many specialised Chinese terms convey more than one meaning in the field of climate change.
Lexical-semantic tests or “ambiguity tests” proposed by Cruse (1986, pp. 54-62) provide great

assistance for distinguishing senses of polysemous lexical units.

xT shou

+  WRUKX “‘absorb’
(64) KPHLAVE I FE SR IR RE & R ER, KRZHF =702 — 8 RS A HLER B 42 S 3 8] R
2, FNH =702 TR E R TPSBERRL,  H AR TTIRAL

‘The Sun transmits energy to the Earth in short-wave radiation, about one-third of which is
reflected directly back into space by the atmosphere and the Earth. The remaining two-thirds
penetrating mainly through the atmosphere and being absorbed by the Earth, and to a lesser
extent by the atmosphere’

(65) WA H ARI — AT I R GE, BATR BARIL — SRR, B
‘Trees are natural carbon dioxide regulators and they absorb carbon dioxide and release
oxygen...

xT shéu

To determine whether I i “absorb’ in the four contexts convey one single meaning or more

fdn she

than one meaning, we could apply the third test (oppositeness). 25} ‘reflect’ is the opposite of

xT shou xT shéu xT shoéu

WL “absorb’ in (64), but not M Y& “absorb’ in (65), suggesting that i Y& ‘absorb’ in (64) and (65)

xT shéu

convey different meanings. Also, % /i “absorb’ in the two contexts depict two different scenes.

xT shéu

Wi “absorb’ in (64) describes the scene of energy coming from the sun is either absorbed by

xT shéu

the earth and atmosphere, or reflected by the earth and atmosphere. In this scene, " Y& ‘absorb’

fdn she xT shéu

and T ‘reflect’ is in opposite relation with each other " I “absorb’. (65) depicts the scene of

xT shéu

carbon dioxide being absorbed by plants while oxygen being released by plants. I ii ‘absorb’ in

shi fang
this scene is opposite to Bl ‘release’.

jidnhudn

¢ JRZ% ‘slow down/mitigate’
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(66) a. & TN el 56 7] H1 R 6558 TR T X I A8, AT AT Bl o5 A s 1) T X PR SR
‘Rooftop gardening can help improve Hong Kong’s urban environment by mitigating the urban heat
island effect from the rooftop.

b. TEVERMRL, LA SRy BV SRR TR, 7 UL TR TR0 TR
AR

‘It is important to note that in recent years a number of scientific teams have been
researching geoengineering in the hope that it will slow down the rate of global warming.’

jidnhudn jidnhudn
Both Test 2 and Test 3 could be deployed in analysing the meaning of & 2%. i 2% in first case

jidnging hudn jié jia ju

(66a), but not the second has the synonym {k % /2% fi% ‘alleviate’ and opposite JI i ‘intensify’,

jidnhudn jidnhudn jidnhudn ré ddoxidoying

indicating that i, 2% has two separate senses. i}, 2% in (66a) il 2% #4% %L M. ‘mitigate the

jidnhudn

urban heat island effect’ has the meaning of lighten, alleviate and mitigate. i 2% in (66b) carries

jidp
the meaning of slowing down. Table 27 shows different lexical relations of the two senses of I

hudn

Z% ‘slow down; mitigate’. In the context of climate change, the English word mitigate is often

Jjidnhudn Jjidnhudn

translated into i, 2% ‘slow down; mitigate’. However, mitigate is in fact equivalent to i 2% 1

‘mitigate’. In English, “mitigate something means to make it less unpleasant, serious, or painful”

(COBUILD English-Chinese Dictionary, 2006).

Sense English equivalent | Synonym Antonym
WREE 1 mitigate A ‘lighten’, Bl “intensify’,
2R ‘alleviate’ Jn & ‘make or become more
serious’
IREE 2 slow down 1% ‘slow down’ Ttk ‘quicken/speed up’

jidnhudn jidnhudn

Table 27. — English equivalents, synonyms and antonyms of i 2% 1 and i 2% »

5.6.2 Difficulties in context annotation

Delimitation of the scope of annotation
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The first difficulty arising in the process of sentence annotation is to determine the boundary for
annotation - that is to determine which part or parts of a sentence need to be annotated. As

accentuated by Liu & You (2015), we should annotate all the constituents within the “largest

zui da dudn yu

phrase” Fx K% 1 where the target lexical unit occurs. The largest phrase is the phrase

composed by all the constituents dominated by the target lexical unit; within the largest phrase,
all the constituents are inferior to the target lexical unit (Liu & You, 2015). According to this
principle, the largest phrase of a verb encompasses such constituents as its subject, object,

adverbial modifier(s), complement(s), etc.

gdibian

To give a specific example, let us look at the following sentence selected for the target term £ A%
‘change’.
(67) B AL B A% 0AS 78 B RN R 1 o (source: 26 SV i 1) 2 B R AK)

‘Warmed climate changes the characteristics of precipitation of Taiwan.

To delimit the boundary for annotation, we need to delimit the largest phrase dominated by the

gdibian nudnhud de qi

target term {4 ‘change’, which behaves in this sentence as a transitive verb. While % {4 [,

hoéu yudnyin tdi wan jiang yu de

fi ‘warmed climate’ functions as the subject of the term indicating i [X] ‘Cause’, 5725 & MY HJ

té xing

%51t ‘characteristics of the precipitation in Taiwan’ behaves as the object of the term indicating

shoushi nudnhud de qi hougdibiantai

57 2 ‘Patient’. Based on this analysis, the boundary for our annotation is {F& {1t S %48 &

wan jiang yu de té xing gdibian

75 [ TR AR M ), with all the constituents dominated by the verb B4 4% ‘change’.

The example above is quite straightforward. Nevertheless, since texts in the corpus MCCC are
specialised texts written by experts in specialised fields, the majority of sentences selected for
annotation are longer and more complex sentences expressing complicated concepts and logical
relations. When a sentence is long with complicated syntactic structure, delimiting the “largest
phrase” for target term is not without difficulties. For a complex long sentence, the prerequisite

for an accurate identification of the “largest phrase” is a thorough understanding of the inner
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structure of the sentence — the number of clauses in the sentence and the relations between
clauses. However, this is not straightforward for Chinese because Chinese is a language that, as

explained by Qin & Wang (2010), formal clues such as conjunctions are sometimes absent when

yTnwéi sud yi
expressing complex logical relations. Although conjunctions like [ Aj««««+: FIt LA “because/so’ are

used in complex sentences to express logical relations between clauses in Chinese, they are not
used as frequently as in English (Qin & Wang, 2010). In Chinese, sentences are written and
narrated according to chronological order of events — what happens first is followed by what
happened next and according to natural processes of events — condition or cause is expressed

first followed by the results (Qin & Wang, 2010).

xing hé

We usually say that English is a language that emphasises /£ & ‘hypotaxis’ whereas Chinese

yi hé
tends to be &= & ‘parataxis’. For English, logic relations between clauses in a sentence are more

often expressed explicitly through the use of conjunctions or relative pronouns, relative adverbs;
for Chinese, however, logic relations are more often implied and can only be determined

dependent upon meaning of clauses, word order as well as common sense (Qin & Wang, 2010).

For example, the following sentence is selected from the corpus MCCC for the description of the

jia ju

target term JINf| ‘intensify’:

(68) e KA. i ) SN 3 S 12 NN/ 1| B - S o
extreme weather air temperature  rises oceans warm  glaciers melt
Fi il MR ERE R Ak Atk B Sl

all kinds of phenomenon clear prove climate change PROG rapidly intensifying,

HhER AN VAR 8

the Earth  constantly rise  temperature.
‘Extreme weather, increase of air temperature, warming of ocean, melting of glacier, all these
phenomena clearly show that climate change is rapidly intensifying and that the Earth’s
temperature is continuously increasing.’ (Source: 27 FHESE AR5 2015)

This sentence is a complex sentence containing four clauses; however, no conjunctions are

present in this sentence. We need to depend upon the meaning of the sentence as well as
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punctuation marks such as commas?® to ascertain the relations between clauses. A careful

analysis will tell us that this sentence can be divided into four parts:

(68) O KA~ A EFt EERRAL . UKL, @FhFPEL %5 2 IE OS24 IE &
TR, @HBERA T THE

The first part (D explains the many different phenomena of climate change, the second clause @
is the main clause, followed by its subordinate noun clause — an object clause (consisting of clause
3 and @). It should be noted that there is neither subordinate conjunction nor any punctuation
connecting the main clause @ and its object clause 3. Besides, there is no coordinating
conjunction, but only a comma connecting clause @3 and clause @ to show their coordinate

relation.

Now, when the internal structure of the sentence is clarified, we can easily draw the boundary

jia

for “largest phrase” — parts of the sentence that are syntactically linked with our target term JilI

zhdngzhdngxianxiangqingchtizhéngming qi houbidanhuazhéng JI su jia ju

EDIJ ‘intensify’. @ Ff " Bl % 75 2 UF B is the main clause; @ &S 4 1E 20N is its

one subordinate clause. Since clause @) is the part of the sentence that is closely related to the

jia ju

target term JI | ‘intensify’ while other clauses are independent of the target term, we only need

qi houbianhua

jia ju
to annotate clause @). Here in this clause, < f% 2% 1t ‘climate change’ acts as subject of filIJ|

shoushi zhéng

‘intensify’, assuming the semantic role of %% ‘Patient’; 1 ‘an adverb indicating the

zhuang yu jia ju

continuous state of the action’ behaves as an adverbial modifier * R 1&’ of JJDEIJ ‘intensify’,

ShlJIGr‘I ji su zhuang yu jia ju

indicating I [f] ‘Time’; and uﬁ; ‘rapidly’ functions as another adverbial modifier Ik & of JilJ

20 |n Chinese, the comma is used wherever there is a need for a pause. As explained in F 4 H (Xinhua dictionary,
1999, p. 671), commas can be placed within a simple sentence (¥.%7]) to indicate pauses between the subject and
predicate, between verb and its object or indicate pause after the adverbial adjunct. Commas can also be used within
a complex sentence (& f]) to indicate pauses between its clauses. In Chinese, conjunctions are not a must for
connecting clauses.
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fangshi qi houbianhuazhéng ji st jia

‘intensify’, indicating 77 =X ‘Manner’. Thus, the boundary for annotation is {<{% A8 1k, 1E 2UE AN
ju
3.

jia ju

Annotation of sentence (68) (target term JlJ&| ‘intensify’)

(68) thum RS~ A ETF WEERRfL. UK)IELL, FPAP I GE U (RER b 21
shid i) (IERHE-RIE-REAEE) (RE7RRE-BIREE) (gt IHRED 3 HUERA BTG .

nudnhua

If we are describing a different verb, for instance, the verb B% 1t ‘warm’ in clause 1. Then the

hdi yangnudnhua

boundary for annotation should be drew at {{f V¥ % 1£. ‘sea/ocean warms’}, since this part of the

nudnhua hdi yang

sentence is the “largest phrase” of HE 1k, ‘warm’ with ¥V ‘sea/ocean’ functions as the subject

nudn hua shoushi

of BE 4k ‘warm’, indicating 52 = ‘Patient’. The rest sentence constituents are not dominated by

nudn hua

the target term % 4, ‘warm’ and thus is not syntactically linked with the term.

Annotation of sentence (68) (target term HE4t, ‘warm’)

Ot RS R EF (B2 H- 18- BRI UKL, @F R Il 55
B @S EARA IE SRR, @HBERAS T FHE (Source: 27 Ttk ﬁﬂ%’?ﬁ%i‘ﬁ% 2015)

Let us look at another sentence:
(69) A3 Az By N RESE L 3% RN o
human activities release DE1 greenhouse gases strengthen-PERF wrapping effect

‘Greenhouse gases released by human activities has strengthened the wrapping effect.

(Source: 20 S {51 [ 25 (¥ HH LR 5UR))

shif@ng
The target term we are annotating here in this sentence is £ i ‘release’. To determine the

boundary for annotation, we need to firstly clarify the syntactic structure of this sentence. This

zéngqidng

sentence contains a single clause — the predicate of the clause is ¥ 5% ‘strengthen’, its subject
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rén l&i huédongshi fang de wénshi qi tT

is a noun phrase A28V 20 B IR 2= /K ‘the greenhouse gases released by human activities’

bdo g.léxit‘my‘l ng

and its object is also a noun phrase fUZE X . ‘wrapping effect’. The “largest phrase”

shifang rén lé&i huédongshi fang de wén

syntactically linked with our target term B il ‘release’ is the noun phrase A&7 3l B il H

m

rén l&i huédong

| qi T
ZE 54K ‘greenhouse gases released by human activities’, with AJ5i% 3l ‘human activities’ as the

shifang yudnyin shi fang wén shi qi

subject of % Jil ‘release’, indicating & [A] ‘Cause’ and £ /il ‘release’ as the attribute of # =

rén l&i huédongshi fang de

{ZIK ‘greenhouse gases’. Therefore, the boundary for annotation is located at { A\ 283 2/ B¢ 5 1Y

wénshi qi t¥

i %S4 ‘greenhouse gases released by human activities’}.

Annotation of sentence (69):

CNZEIE BN - E B4 ) R (AR = Rz F-rh o 0B W RE) BG58 7 AN

Sometimes our annotation goes beyond the annotation boundary pre-determined. This is the
case when a participant of the target term is omitted because it is already present in the previous

clause. For example, sentence (70) is a sentence extracted from the corpus MCCC for describing

bianhua

the target term Z%{k ‘change’. This sentence consists of two clauses connected by the

qié
coordinating conjunction H. ‘and’. The boundary for annotation is identified to be around the

gié bu duanbidanhua shoushi

second clause {ETUT A% £¥, “and is constantly changing’}. Here, the participant 52 5% ‘Patient’ of

bianhua shi jié g& di de qgi hou

the target term 221t ‘change’ - A %3 E M “the climate in different parts of the world’ is

omitted in the second clause because it is already present in the first clause. Therefore, we assign

shoushi shi jié g&¢ di de qi hou

the role of 52 5 ‘Patient’ to the constituent tH 7 % Hi ) S % ‘the climate in different parts of

shi jié g& di de qi hou

the world’ in the first clause. However, because this constituent 5t 2[5 % ‘the climate in

different parts of the world’ is syntactically beyond our annotation boundary, we label it with the

jianjielian xi

syntactic function of T B2 E 2 ‘Indirect link'.
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(70) tHEF &3t o Ax = TZEAANN, {H AW 24k}
world different places DE1 climate is  different and constantly change
‘The climate in different parts of the world differs from each other tremendously, and is
constantly changing.

Annotation of sentence (70):

(tH A Sk 2 -t R-4 A EE) & TZ AR, H AWy R-Rig-ghasEiE) 42
1. (Source: 213 HEA it bR 7E 4 BR S EASIE P () /E i 2% 45 i)

The instance where one participant of the target term can be outside the annotation boundary

can be illustrated through the following example. The target term we are annotating here is the

shéng gdo

verb term Ft /5 ‘rise high’.

(71) WRAEBUR )R AR T 1122 2 7E 2013 48 9 ) A ATA AU BE 7 BT I 58 LU PP
ik, ABEAAATHF] B2 SR A BRI T I AEA LRI 1K, FF xR
B o

(source: 28 A HEFR AT BB 2 2030+)
‘According to the fifth climate assessment report, the newest report regarding climate science
published by IPCC in September 2013, climate change is predicted to probably causing the global sea
level to rise 1 metre by the end of this century and increasing the threat of storm surge.

A careful analysis of the syntactic structure of the sentence will tell us that the sentence can be

gén

divided into three parts — the first part is a prepositional phrase starting with the proposition 12

dao
TE ‘according to’, ) is the main clause followed by two object clauses (3 and @) of the verb &

zhi zai bénshi ji mod

# ‘lead to/result in’. FEA 20K ‘at the end of the century’ acts as adverbial modifier of the

shengguo shenggao

target term Ft /5 ‘rise high’, indicating K [f] ‘Time’; 17K ‘1 meter’ behaves as object of Ff &5

shu zhi qudngiu hdipingmian shoushi

‘rise high’, indicating 218 ‘value’; éﬂi{iﬂzﬁ ‘global sea level’ functions as %2 3+ ‘Patient’ of

shéng gdo

the term. Other parts of the sentence are not governed by the term Ff [ ‘rise high’ and are thus

qudnqit hdipingmianzai bén

outside of the “largest phrase”. Thus, the annotation boundary is situated at {4 ki 1~ [ 7/E4<

shi ji md shénggdo qi

e K F+ m17K ‘global sea level will rise by one meter at the end of this century’}. However, <,
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hou bian hua

%7484k ‘climate change’, outside the annotation boundary, is linguistically the optional

yudnyin shéng gdo
i

participant i [5] ‘Cause’ of the target term J} /5 ‘rise high’, explaining the cause of the process

shenggao qi hou bian hua

presented by I & ‘rise high’ — rise of global sea level. Because S5 “climate change’ in the

ddo zhi

main clause (D is the subject of the verb 5%\ ‘lead to/result in” in the main clause O, but not

shenggao jianjiélian xi

syntactically connected with the term F} /& ‘wise high’, it is labeled IEﬂ %Eﬂé? ‘indirect link” as

its syntactic function.

Another difficult point in contextual annotation is to accurately delimit syntactic realisations of
participants of a target term so as to label them with their semantic roles. When a sentence
constituent identified as a participant is a phrase, we need to annotate the whole constituent,

but not only the head word. To illustrate this point, let us look at the following sentence selected

xT shoéu

for the annotation of the target verb term W Ui ‘absorb’.

(72) VA BSOS T8 R 25 1) i B AR BR AR T A DR T

‘The energy not reflected into the space is absorbed by the Earth’s surface and atmosphere.

(Source: 20 SrU{5 553 [ 2 (218 HH IS 5 )))

shoushi

As seen from the following annotation, when labelling the actant %% & ‘Patient’, we annotate not

néng| idng méi ydu béi fan shé hui tai kong de nengl iang

only the head word — fit & ‘energy’, but the whole noun phrase %8 # 55t Bl 25 /) e =

‘energy that is not reflected into the space’, because this phrase altogether behaves as subject of

xT shéu mi di di

the term WX i ‘absorb’ When labelling the actant H f#*J}li ‘Destination’, we annotate not only f@,

qiubidomian hé da qi béi

Bk 2% 1H 1K< ‘the Earth’s surface and atmosphere’, but also the preposition #% ‘preposition’

béi di qiubidomian hé da qi zhuang yu xT shou

because this whole constituent # Bk & E%Dj{m acts as [k i& ‘adverbial’ the term W UL

‘absorb’.

KB M IR 2 ) e - in-4amin)  CREHBER R A1 KA msb-ikiE-/ i 18 ) (tgt W
ey T
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6 Conclusion

The main objective of this research is to discover Chinese semantic frames in the field of climate
change based on Frame Semantics (Fillmore, 1976, 1977, 1982, 1985; Fillmore & Atkins, 1992).
The Chinese semantic frames are defined with the help of the methodology of Chinese FrameNet
(CFN), as well as the methodology devised for the project DiCoEnviro and Framed DiCoEnviro. In
order to discover Chinese semantic frames, this research first compiled a monolingual Mandarin
Chinese specialised corpus containing 224 Chinese authentic texts in the field of climate change.
Following this, Chinese semantic frames were discovered by describing the Chinese verb terms
identified from the specialised corpus. It is hoped that this research could provide an insight into
the application of Frame Semantics to the description of terms in non-Indo-European languages
and enlighten future research into terminological resources based on Frame Semantics.
Moreover, it is also hoped that the Chinese terminological resource built during this research
would provide some assistance for scientists and researchers working on environmental
protection and environmental science, professors and students specialising in the field of the
environment and related fields, translators and editors working on environment-related

contents, as well as the general public who are concerned about the environment.

As pointed out in Section 1.1, information provided in existing Chinese dictionaries of
environmental terms is insufficient. Information absent from existing dictionaries include Chinese
verb terms and their argument structures, usages of terms in specialised texts, properly
distinguished meanings of polysemous terms, and relations between terms in the whole
conceptual structure of the domain of the environment. The online Mandarin Chinese
terminological resource compiled in this research makes up for some of these insufficiencies and

better meet the needs of readers.

Devoted to a specific domain — the domain of climate change, the Mandarin Chinese
terminological resource built in this research constitutes an important complement for existing
general-language Chinese lexical resources. As observed from the comparison of the five existing

Chinese lexical resources in Section 2.6, all the five resources are general-language resources —
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none of them is purely dedicated to one particular specialised field, though specialised senses of

certain Chinese words can be found in certain entries of these resources.

Although there have been reports (Dolbey et al., 2009; Faber, 2011; Schmidt, 2009; L'Homme,
2008) of applying Frame Semantics/FrameNet methodology to terminology and compiling frame-
based terminological resources, there are few examples of such research literature, and most of
them focus on languages other than Chinese. Besides, no relevant research literature has been
found on Chinese frame-based online specialised dictionary in the field of climate change/the
environment. To fill in this gap, this research looks into how Frame Semantics/FrameNet

methodology can be applied to the description of Chinese terms in the field of climate change.

The methodology of this research has been adapted from the methodology devised for English
and French within the DiCoEnviro project (L'Homme, 2015, 2018; L'Homme et al., 2020), with the
methodology developed for Mandarin Chinese within the project Chinese FrameNet (CFN) (Liu &
You, 2015) as reference. The methodology consists of the following nine steps: (1) Compile the
Mandarin (Chinese) Climate Change Corpus (MCCC), establishing Chinese text selection criteria
for MCCC; (2) Extract candidate terms with the help of Sketch Engine; (3) Validate candidate
terms, manually analysing and validating the candidate terms provided by Keywords of Sketch
Engine. Chinese terms with specialised meaning(s) in the field of climate change/the environment
are included in the final list of terms for description; (4) Explore methods for differentiating
meanings of polysemous terms; (5) Write actantial structures of the 59 senses (meanings) (of the
39 Chinese verb terms) based on the contexts in which the terms occur and attach semantic role
labels to actants; (6) Select 16-20 contexts to be placed into each entry; (7) Annotate the contexts,
labeling participants of a Chinese verb term in terms of their semantic roles played in the contexts,
their syntactic functions and syntactic groups; (8) Discover and define Chinese semantic frames.
A semantic frame describes a scene or situation that can be evoked by lexical units grouped into
this frame; (9) Establish relations between semantic frames. Each semantic frame defined in the

previous step is a lexical reflection of the background knowledge of the scene or scenario in the
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domain of climate change; (10) To be displayed online, term entries and semantic frames were

encoded in XML files.

In this research, a total of 39 Chinese verb terms were encoded and described. The online
Mandarin Chinese terminological resource contains 59 entries, with each meaning of a
polysemous term presented in one entry. A total of 1,027 contexts were annotated. Twenty-three
Chinese semantic frames were discovered and defined. Lexical units sharing the following
characteristics were put into one frame (Ruppenhofer et al., 2016): 1) depicting the same scene
or situation in the field of climate change/the environment; 2) having similar actantial structure

with the same number and nature of actants; 3) sharing the majority, if not all circumstants.

As seen from the results of this research, all our three hypotheses put forward in Chapter 1

(Section 1.3) are confirmed.

The first hypothesis, “Chinese terms can be described and analysed using a specific terminological
research method”, is confirmed by the results of this research. Chinese terms in the field of
climate change can be described and analysed using the methodology of the multilingual

dictionary DiCoEnviro and its accompanying resource Framed DiCoEnviro. However, some

han zi

adjustments need to be made when processing Chinese characters ‘Y 7. Firstly, when extracting

Chinese candidate terms, we need to use a software that can realise Chinese word segmentation
and part-of-speech tagging. In this research we used the corpus management and analysing tool
Sketch Engine. In addition, when verifying which of the candidate terms are genuine terms in
Chinese, we need to first come up with validation and delimitation methods of Chinese lexical
units. To be able to delimit Chinese lexical units, we need to analyse the characteristics of Chinese
words according to Chinese morphology. Moreover, when encoding term information, we must
ensure that the XML files can be written in Chinese characters and that Chinese characters can

be displayed correctly online.
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The second hypothesis, “when applying the methodology of the project DiCoEnviro to describe
Chinese terms, the properties of Chinese terms need to be taken into account”, has also been
confirmed. Firstly, when writing actantial structures of Chinese terms, we used a set of Chinese
semantic role labels. When annotating contexts, we used Chinese labels of syntactic functions
and syntactic groups, which were adapted from the labels adopted by the Chinese FrameNet (CFN)
project (Liu & You, 2015). Secondly, in the annotated contexts of English and French entries in
DiCoEnviro, head words of actants and circumstants are shown in italics; for Chinese annotated
contexts, however, we highlight head words by underlining these words, because italics is rarely
used in written Chinese. Similarly, on the first page of each entry of the English and French terms
of DiCoEnviro, the actant(s) in the actantial structure as well as in the three contexts is(are)
displayed in italics, whereas on the first page of each Chinese entry, the actant(s) in the actantial

structure and in the three contexts is(are) shown in regular type.

The third hypothesis, “Chinese terms share features with English and French terms”, is also
supported by the results of this research. Indeed, we found a number of Chinese — English
equivalents in the field of climate change/the environment. As we discussed in Section 5.3, there
are terminological equivalents in English and Chinese that designate the same concepts and
express the same actions and processes. After all, for speakers of different languages in different
parts of the world, the natural environment is the same, therefore many concepts are the same.

We observed that a Chinese term and its English equivalent(s) share the same actantial structure

rénghua

— the number and nature of the actant(s) are the same. The examples we have given are fifl 1,1

gdibian

‘melt’ in Chinese and its English equivalent melt1s and the transitive term {28 1p ‘change’ in

Chinese and its English equivalent changeip. It is also observed that a Chinese term and its

equivalent English term also share some, if not all circumstants.

Research significance
First and foremost, this research constructed a Mandarin Chinese monolingual corpus specialised

in the field of climate change — Mandarin (Chinese) Climate Change Corpus (MCCC). This corpus
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contains 224 authentic Chinese specialised texts in the field of climate change, totaling 1,228,333
Chinese characters, which is 547,592 Chinese words. This corpus will serve as research materials
for terminologists, lexicologists, and lexicographers. Other studies on Chinese terminology or

lexicography can be conducted based on this specialised corpus.

In addition, we proposed a method for compiling Mandarin Chinese specialised dictionaries based
on Frame Semantics. Specialised dictionaries compiled in this way will not only reveal practical
usages of terms in specialised texts, carefully distinguish meanings of polysemous terms, but also
help the user understand the meaning(s) of predicative terms by showing the user the actantial
structures of predicative terms. More importantly, the specialised dictionary compiled following
this method reflects the knowledge structure of the specialised field through relations between
semantic frames. We hope that the frame-based terminological resource we have compiled in
this research would provide some assistance for lexicographers, as well as to readers of

specialised environmental dictionaries.

Furthermore, the frame-based terminological resource we have compiled is an example of the
application of Frame Semantics to non-Indo-European languages, inspiring Chinese linguists and

terminologists to carry out research in this area.

Research limitations and suggestions for future research

The object of this research is Chinese verb terms in the field of climate change. Future research
can look into Chinese terms of other parts of speech (e.g. nouns, adjectives) in this field. In
addition, the environmental discipline encompasses many different aspects. Besides climate
change, there are also environmental protection, environmental planning and management,
environmental assessment and monitoring, environmental laws and regulations, ecological
balance, resources and energy, air pollution and prevention, water pollution control, and solid
waste treatment, etc. Future research can focus on building corpora for each of these sub-
domains and discovering semantic frames of each sub-domain and building a net of frames for

the environmental discipline by establishing links between frames. This framenet in the field of
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the environment will reveal the relations between different terms in the field of the environment

and the knowledge structures behind the terms.

The emergence of framenets developed based on Frame Semantics (Fillmore, 1976, 1977, 1982,
1985; Fillmore & Atkins, 1992) has been a landmark in bringing the theory of Frame Semantics to
application and in making multilingual processing practical. With the successful construction of
framenets in many different languages, the next task is to apply the theory of Frame Semantics
to the construction of terminological resources in different disciplines. In other words, besides
further research and development of framenets in different languages, the next task is to apply
framenet methodology to the construction of online terminological resources in various

disciplines.
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Appendices

Appendix 1 Term entries in existing Chinese dictionaries of
environmental terms

xT shou
Appendix 1.1 Entry of the term W i ‘absorption’ in the online (IRIEA}EE K EE M)
(Environmental Science Dictionary)(2002), National Academy for Educational Research, Taiwan
[ B R Tk

BT IRIR ‘
National Academy for Educational Research P
== e B wp= == - = =
BRI R BRI BAENEERE ‘ &
\ SN &
HREN | THFER | @A2Es | =2
B= EiiES 12l ==
§ B
< BEEAE sE=us
== =3 -
EUzIR
u& I'IQ . __ o abskorption limit;absorption edge
Absorption F—
i atmosphere absorption;
200228 atmospheric absorption
RIRREA RS BUEE

absorption coefficient; coefficient
of absorption

BEEE  ERIE-VHEASNFES—WEH - € 8RETRIE— :
BERS-#MEZEEES  CRIHE - RIE—MEMEUNES  tRETGAE  SEdhsaiEs B

AEABELENHZANE - SRSRIUAENERRRIN - RKREEE2E — HRR U NE absorption limit absorption edge
7 SREEEEEEALNSERS  BUEAREEEA (BA) AT - GESRCRRIERT AR T
SRENEALERNY - BERUATASANKGEFREENEN  REENBRSRES  no R W | Bl
RS 2uak LB REENR M AT S E IR - ABUUS WA IE - LERARKEE - i "
SRR E AR A RN B LR ORES - BLERENBRSRY - B2

EEEL

Sound A'bsorplion
= - hitp:/iterms.naer.edu.tw/detail/ 1317343/
31 flmt=clti=l
Chemical Absorption

(Source : https ://terms.naer.edu.tw/detail/1317343/?index=6)



https://terms.naer.edu.tw/detail/1317343/?index=6

xT shoéu

Appendix 1.2 Entry of the term P i ‘absorption’ in (IAIER} 25 TREEREFEH)  (Dictionary
of Environmental Science and Engineering Technology) (Li, 2005, p. 679)

W absorption |3Z il FERALEERY
— B SAR S  T TT R,
FRCH . TR B AT S
SRR e e A R L S =
BRA FRMLOMETER, TR AR
BRI ERE LR, WL
Wik ST, W AT AR ER S Ay
R ok MR B G b
FERE, PR IR ST RO, BT
IR TR AR RO 1 e
LR REAT SR (R, e I e ]
RO A B R TR
AR TR, U
HALIE: S i Bt 3o S [0 b B2
e, MmsEatRlcRiE. MR R
foel, Dol BB RH s A B A
SR, B SHR R B Sy, &5
I R R R

xT shduzhudng zhi

Appendix 1.3 Entry of the term absorber ‘WU 2% B’ in (PO ) P58 TFER ML) (English-
Chinese and Chinese-English Dictionary of Environmental Engineering)(Xu, 2009, p. 1)

absorbability of soil - 1% ik
PERE

absorber Wg {2 &

absorption of cadmium % {9 %
h'e

absorption of cations [HE ¥
USThe

absorption of lead 3 iM% i

absorptive capacity T IHE S

absorptivity W%
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Appendix 1.4 Entry of the term absorb ‘WU’ in  { JLV A IE R} 221770

(An English-Chinese Dictionary of Environmental Science) (Yu, 2000, pp. 3-4)

absorb WUk
absorbability WRWCH:, WRULRE I TR

e
abmorbable fiber T &S0 ET HE
absarbance BT R, Wk B 80N
E
abeorbancy R, B R
absarbamey index WA
abmarbate BT S
aboarbed dese BEUTH &
shsorbed dose dissribution TR 4
o
abmarbed dose rate  FREL R B
shisirkeid eremgy BT HE
thasrbed laver M E
sherbency B EE A
abeorbent  TRAT R B ELY
shaochent hed WO, B
shaorhent chareoal (G HESR
shsochent coating TR HE N R
shecebent coaree B AR B
shsochent Tiber  FRELHE: 37 B
shachent paper B FHE
phacrhent power  RULEE B
pheasrbent relmgersier 4B
wheorbent resin S 08 Al
shanchent solution 00 % B
b lier TERTEE, WO MRS W
Leg FLE: £
absorber cocler PO DAY ) MR E10E
absarher plate T
abmarber waosker  TRU B G B
absorbing shiliy  FEECRE G
abeorhing apparatus W E N
absarbing cagaciny WU
absarbing chemical 984 B0
absarbing column  SRHCE, Bidl ik
sheatleng duen AR S, WEF
sbsarking medicm WK
sharbeng motare W18
shacebing power B

| nl'.rrrr.'l-l;u_-ﬂ AT T

abssrbing silencer ML 7 3%

sheorhing su-face T O 4

shsoching tower T #IEE

absorbing well WL H

absceprance 50 TV RE B B SR ORE
h

shaorpriomenr WUEI(HEE, LK)
b ORI, Ol TR B

absmptiometry o N A

absaprice W (1E H D

shsrprion air condinening 7 BH B8 32
SNTESE

RHEE: =
BN

absorprion hand W40 1N EF

absarption bottle MR

abmorprice by molecule S F BT

ahsorptics caparity  FEUCRE N

{  abscrpeles cell BT

abocrptics coelficieny WA B W &
HER

akecrrpaion cocflicent of light R
S

absorpaion il R E

absorpaics color MEHI A

abearprion cobumn TR, B EE

abusorptiom curee T2 EL 0 ER

abwarpdiem (seror BELEY

ahaorptiem filter WO M

ahsorpition lunction L Sh§E, T
1

absarprion hear pumping (AHP) %
A R PELTHER
*1

shecepsan hygroenerer WHHRCTR Ao

abeoeption kine M HUREE

shaeprion bgusd  BE40HE

shecrepiaan bes  WEETH A
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Appendix 1.5 Entry of the term absorption apparatus ‘WU 2 &’ (% H IR RE L)
(English-Japanese-Chinese Environmental Dictionary) (Wang, 1988, p. 1)

absorptiometry [ EHE(Ew I T H T 5 EEXHIR
JeHIEE, WIEMESE

absorption apparatus [[RUEB(xw 5 Lw 3% 5 5))
R '
absorption photometry Yt EE (&0 HCH5CHE
))@54&71.51#;1; (?ﬂﬁﬁ%iﬁiﬂiﬂﬁlﬁil&mﬁm{«t”“
I‘J?;?B‘]tf'fx
absorption treatment of odor(%%}ﬁ%@%ﬁﬁi%(%
Lo HVRADEY 3 o U x & x ) IREHIEE
R

- . . P I L. - R C R T s R R E

xT shéu qi

Appendix 1.6 Entry of the term absorber ‘W% LI&%"& (TEDL » WAL S TR
(An English-Chinese Chinese-English Glossary of Environmental Science and Engineering) (Dai &
Liu, 2012, p. 2)

absorbance W I15 32, S8BT

absorbance unit full scale i fF
W G B Ly

absorbancy index W 3645 %

absorbent B W) s W Ui Y

absorbent charcoal %1% , 7 i
P 3%

absorbent cotton i} 4%

absorber W (3T ; 98 ph 2%

absorber plate A FHBETR 4

absorbing medium W2 ¥ A+

absorptance A [T fiEWE b & ;
eI

absorptiometer LIl ;&SI

absorption air conditioning 4 FH
REFS AN RS

absorptive lining 17K 5 ;1%
Pl

absorptive-type filter M4 %5
8%

absorptivity WRITEE ;Y 7 %
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Appendix 1.7 Entry of the term absorb ‘W i’ in { Jefiy P4 EE 1] #L )

(English-German-Chinese Environmental Dictionary) (Li et al., 2001, pp. 2-3)

absorb v/t aufsaugen, aufnehmen, ab-, resorbieren R, b, T, B2
absorbability n Aufnahmefihigkeit f, Absorbierbarkeit f W fig 51, W, M
absorbency n Saugfilhigkeit f, Absorbierbarkeit f W i s, W, IR i D
absorbent n Aufsaugmaterial nt, Absorbens nt TR 7R, R, LI itk
Absetzbecken nt
a.s and filter Aufsaug-und Filtermaterialien adj ;saug-. W5l K, f1R4YhE D
materials absorptionsfihig, absorbierend
absorber n (Sonnenenergie)Strahlungsaufnehmer i, (CRPfiE) W p 28, sk 28, 2+ iy
Kollektor m; Abscheider m a5, GRRE 48, RIS, DlvERs
solar a. Solarabsorber m AP BE W 38
absorbing plate (Solar)Absorber m, Absorberplatte f WR L, AP AR i AR
a. wall WLirml|Schallschluckwand f [ R A B

absorption n

oceanic a. of heat

Aufnahme f, Durchtrinkung /.
Einsaugen nt, Ab-, Resorption f
Wirmeaufnahme durch den Ozean

WRHC(TERD , B, TRBR, BB
H R (1EHD



Appendix 2 English Translated version of Table 2 — Frame [27£
| Arriving] in the Chinese FrameNet (Liu & You, 2015, p. 40)

BI|3X | Arriving

GE S TREBAARFIE BRI 2. Hbsrl BERIA MR, BN BRSO3, a3 3 A
FEa& Hisz X

Definition: The process by which an object Theme reaches its goal. The goal may be expressed directly,
or can be understood from the context, or the verb itself implies the meaning of the goal

ZOHEZETEE Core frame element

H#5 [goal] Hbr iRz a1t 2 i, STtz i, #lan, AT RAT
Goal [goal] A

The goal is the place where the motion of the Theme ends, or about to end.
For example, we ARRIVED in Paris just before midnight

FR AR [thm] R ARTE R YA
Theme [thm] Theme refers to an object that moves
JER% O HESE TEE Non-core frame element
PEREE [thm_c] TR BR ALK LA AR S ) 14
Cotheme [thm_c] Cotheme refers to other moving objects besides the Theme
JEZ5 [dep] A TR RN S R RSB PRES . B, BUR LA EREEAE R T
Depictive [dep] Depictive is used to describe the state in which the Theme arrives. For
example, the Princess of Wales RETURNED with a smile
HFRIRE [g_c] RS AR BIR H AR H AR 2 I PR
The state presented by the goal when the Theme reaches the goal
&1 [manr] RIS )15 18 T X SRR e R, FRF RIS sh Il B . 438
Manner [manr] AEABSE O, B, 45 N2 B b5 1]

Manner expressions are used to describe characteristics of the action, to
describe the speed, gesture, and other circumstances of the motion. For
example, the messenger WALKS slowly into the room

J3iZ [mns] ZHESE TE 3 T RIEE AR 2148 1975
Means [mns] This frame element is used to express the way in which the Theme arrives
&R [mot] PR AR AE T F AR S s, E A% 1 AR T4 B AR B A 8

Mode_of_transportation = TRSZHL. 40, FATRKERIINER; LIATH 7955
[MoT]

The Mode of transportation refers to the mode of motion acting on the
subject, achieved by the subject body of the subject or transportation
vehicles. For example, we ARRIVED in Canada by car; | walked TO Mexico

4% [path] RSN E, BARES, WAEEN

Path [path] Path refers to the track of motion. It is neither the source nor the goal

U5 R [sre] VR R R AR IE B B H R R, IHE SR v R B 3Rk 5 A 1 FH 2 1T e
Source [src] (1, AH IR AR AN . B, abiE R AL R B B,

The source expresses explicitly the point of departure of the motion. The
occurrence of expressions of source in this frame is possible, but with a
frequency that is relatively not high. For example, she ARRIVED here from

Vi



New York yesterday

I} 18] [time] ZAESE T3 R I BIE X — B4 B0 I [A]
Time [time] This frame element expresses the time when the action of “arriving” occurs
HEZESX R Frame relations

AHEZE Parent frame:

FHEZE Child frame:

SAHEZE General frame: [f#41% 1% /Motion_scenario]

HEZE Subframe:

Z:IIE See also:

6] 7G Lexcial unit

FiEv, KElv, #HAv, kv, RFE v, ER v, EFv, EFv, FRv, Hkv, Flv, FF

\"

Vil



Appendix 3 English translated version of Figure 10 — Levels of
semantic frames in the field of medical events (Zhong, 2020, p.
83)

Frame Domain Medical treatment
Frame Sub N v Y
rame Sub- . . . .
. Prevention Beill Diagnosis & Treatment
domain
e Protect Avoid Cause of Express Examine Prognosis
Category disease
v Y
Pathogeny Diagnosis Treatment
A 4 v A 4 ¢ \ 4 \ 4 v
Wear | Contraception ||Heredity | Pathology Pain Abdominal | Cconsultation | Medication
Frame _ N lexamination surgical Recure
Exercise | Reducelight Hunger Injured V9m:'”g Skin test | Percussion | gieration Death
Reduce weight & Diarrhoea . Radiation
Clean Accident |  Attack Shock |[Praw blood| Palpation
. Cut off Lab ) Psycho- Recover
Vaccinate Poisoning| Incubate | Numbness tgstoratory Auscultation | therapy

Vil



Appendix 4 English translated version of Table 10 — The frame
of [F AR & JT |Surgical_treatment] in the Chinese Medical
Events FrameNet (CMEF) (Zhong, 2020, p. 85)

HEZE 4 FARIAIT surgical treatment

Frame name

HELZEHE AR The course of removal, repair, or replacement of a patient's diseased or defective organs by
Frame medical personnel

description

OHESR O ER
(Core
elements)

A4
Doctor (Doc)

One who performs surgical treatment on a patient

E.g. Healing the wounded and saving the dead is a doctor's unshirkable duty

Pt

Nurse (Nur)

A surgical nurse is a person who assists the surgeon in performing the operation

E.g. The nurse wipes the surgeon's sweat

A
Patient (Pat)

A person with diseased or defective bodily organs

E.g. He has congenital heart disease

FERZOHESETT

J A

Reason ( Rea)

What prompts a patient to undergo surgery is the etiology

E.g. Smoking has ruined the lung, so a part of it has to be removed

A Fe
Place (Pla)

The place where a patient is treated by medical staff, an operating room, etc

E.g. He is now lying on the operating table in the hospital

77 x
Manner ( Man

)

Description of the methods used by medical staff to help patients eliminate disease
behavior, mainly directed at medical staff

E.g. The situation is urgent and requires an immediate operation

i

Preparation

Various preoperative magnification measures are used before the operation to
enable the patient to survive the operation in a better condition

(Lexical Units)

£ (Pre) E.g. Before the operation, the doctor will explain what may happen during the
(Non - core operation
Elements ) R The medical staff (anesthesiologist) gives the patient local or general anesthesia to
Anesthesia minimize the pain caused by the operation
(Ane) E.g. Major operations require general anesthesia
FE A method by which medical personnel use surgical tools to perform operations on
Means ( Mea) | patients
E.g. Cut at the mark
TH All kinds of medical instruments needed by medical staff during the surgery
Tool (Too) E.g. The doctor cut the muscle tissue with a scalpel
H 1 The purpose of medical staff to help patients eliminate diseases
Purpose (Pur) | The surgeon removed the tumor
LEH The follow-up events after the completion of the operation, the impact of the
Result (Relt) operation, including the patient's awakening, the patient's recovery, etc.
E.g. He was transferred to ICU right after the operation
EE The person who accompanies the patient to perform the operation, if necessary,
Relatives ( Rel) | needs to sign off for any emergency that arises during the operation
E.g. The situation is urgent and the patient's family members need to sign
R People who visit sick people
Visitor (Vis) E.g. Grandpa isill. | want to go and see him
SN T Preoperative communication, disinfection, sterilization, general anesthesia, local anesthesia,

excision, repair, replacement, heart bypass, kidney transplantation, skin grafting
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Appendix 5 Details of the texts compiled in the corpus
Mandarin (Chinese) Climate Change Corpus (MCCC)

No Title of article :)Z:;;(tl
tOXELRK g

Articles from UN, IPCC, WMO

1 WMO2018 F4 RS i 26313
SR B

2 RfrARfk 2014 5 113314
4 (IPCC)

3 SRR 2645

4 AARELEAR AT BT 6050
UN

5 AFRIHE 1.5°C HhiEE 19932

4% IPCC

Full references

SR B

H AR R AL [World Meteorological Organization (WMO)] (2019).
A RAL 2018 FABRAGARDL A B,
https://library.wmo.int/doc_num.php?explnum_id=5806

BUR IR SRR L 112 143 (IPCC) (2014). S AEE Mk 2014: 254
i (%085 /N, R K. Pachauri & L. A. Meyer Eds.). BURF[E]S,
ARG T 12 A S 58 LRV A RS 35— AR, 58 — TAR4LM
5= AR Bit:: H N IPCC.
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_ARS_FINAL
full zh.pdf

%4 El [United Nations] (2019). https://www.un.org/zh/global-
issues/climate-change

A EAR B S A HE RARZY) [Food and Agriculture
Organization of the United Nations (FAO)] (2018). 15 & F-Mt - A5
FEARAK, RRE AR AR R AR
https://www.fao.org/3/19860ZH/19860zh.pdf

BUR R SU5ARAG % 17]22 514 (IPCC) (2019). B TR 1.5°C ik
A
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/09/IPCC-
Special-Report-1.5-SPM_zh.pdf

Articles from Hong Kong and Taiwan

6 CORA AL A RN
VST ESYHIE S

7 RRBRAG A
1.5°CZ N —RHECRBE

8 Al SR AR AR (1)
BT = M R T

9 SR AR R (2) 3
oA T

10 il SR A R 51|95 (3 ) 2
JE\ 25 FIZE KT

11 BRALHIRME(D) 5] 5 48k

i

693

320

2031

1443

915

1889

FWRILE (2019). CURAR HHIHEEREADRER AR 5 )
https://www.hko.gov.hk/tc/whatsnew/d3 whats new 190930.htm
TIEIE (2018). KAEBEAESHITE 1.5CZN.
https://scitechvista.nat.gov.tw/Article/C000003/detail ?2ID=5d438fde-
5¢50-483e-98a8-d74021050c41

MANZEGR R, ErH g (2016). MORRERFIRE (—) ¢ @
BT i ) b I FE
https://highscope.ch.ntu.edu.tw/wordpress/?p=72926

MATER P, TEHMRE (2016). Mums R RIHE ()« %
PO E T

https://highscope.ch.ntu.edu.tw/wordpress/?p=72927

MATE P, R (2016). MR AR RVIRE (=) . #
ERIE SN
https://highscope.ch.ntu.edu.tw/wordpress/?7p=72928

i — £ (2018). B2 K#iE (Sci-Tech Vista)
https://scitechvista.nat.gov.tw/Article/c000003/detail7ID=21289213-
d877-4240-a587-26971811fce4



12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

AL HRHE(2)i = 208

WAL AR (3) — Al B
SRR AL

R AU R (4) B R

WA HIRLEE(S) B B
Z HHHER

S B R G A
E 35D

SN SE1 GovHK Fits
BURF— 3k 18
SRS AL 1) S5 R
~GovHK

P TN

RNk 55 18 ) (B9 o o
REJR)

SRNx 5B (@
RHEL )

RNx s IE S H g

EEREERE NI E IS (E S
RIE)

PIRIEALT, EERE
TS A A

BRI RS
2017

EEVE SRR 1136 25 LR 2fe

R FE LR 2015

A A SRR AT Bl |
2030+

1826

2098

2396

2062

39208

3208

839

6206

34122

5818

4872

5429

3914

18965

12182

49177

36096

—RE (2018). BHL KB (Sci-Tech Vista)
https://scitechvista.nat.gov.tw/Article/c000003/detail?ID=c2518258-
fa83-49ce-a216-0ab0e3418531

—E (2018). BHLK#IFE (Sci-Tech Vista)
https://scitechvista.nat.gov.tw/Article/C000003/detail?ID=e31308bc-
1e38-4b0d-a6cb-34b38350917¢

—RE (2018). BHL K#Bi[E (Sci-Tech Vista)
https:/scitechvista.nat.gov.tw/Article/c000003/detail ?2ID=466fc1 8a-
91ca-4d93-8187-1111286a9595

—RE (2018). BHL K#Bi[E (Sci-Tech Vista)
https:/scitechvista.nat.gov.tw/Article/C000003/detail?ID=9a64da7c-
86df-47bb-b9d3-36627ad815f0

A RRGR (2018)
https://www.cwb.gov.tw/Data/climate/Knowledge/pdf/ClimateF AQfi
nal2018Nov.pdf

GovHK A BT —uhil. S EE1L.

https://www.gov.hk/tc/residents/environment/global/climate.htm

R LG (Hong Kong Observatory)

https://www.hko.gov.hk/tc/climate _change/human_activities.htm

KL E (Hong Kong Observatory). 5 %554k /N5 FF.

https://www.hko.gov.hk/tc//climate_change/faq/faq.htm

VRS M R S5 (Central Weather Bureau)

https://www.cwb.gov.tw/V8/C/K/Qa/index.html

SV 5 5R (Central Weather Bureau)

https://www.cwb.gov.tw/V8/C/C/Change/index.html

BRI 12 (2017). Salfi 5508 B2 S i B S e 2 T 8
CEAIKF] | 44(6), 15- 18.

DOLI: 10.6653/MoCICHE.201712_44(6).0005

R [(Hong Kong Observatory)] (2016). BREERE T 7

(B —h). it AR AT IR BURNF &R A

ERIKRE, PSR, BEAGTH, K (2018). &BRIEAL T, 2 H &bk
157, 1-

Aol (B ER B Rk L KECF PR TR, 157,
13.

FiAE:, BRAEDs, BREARORE, 220022, B S, VR ERR, SIRVA 3E, E L,
WO, BHIEEE, BJKEL (2017). (EERIREIBRIEEIR T 2017 -
YT % B (AR ) | SR R SO RORHE .

B 2% 58T B RORHEE O /v S 5T e BR B A IE B FE rh Oy BH
[V R A A0 HE il S RIS SR o 55t 3 ) (2018). (21
SB35 BLR A BV S B RS HR T 2017— ¥ 33 4 B
T BB 8D

FHEIRELR (2015). (HHHMEE LIRS 2015) .
https://www.enb.gov.hk/sites/default/files/pdf/ClimateChangeChi.pdf
IR R (2017). (EBFMEATEIEEE 2030+) .
https://www.enb.gov.hk/sites/default/files/pdf/Climate ActionPlanChi
.pdf

Xl



29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Articles from Mainland China

1.5 ‘Ci#% Hbr T Huek
AR A [ AR Y
X 45 7 S5 oAty

1.5~4CTHEBME T
P DX S A5 A Al

1.5°C 4Bk H bk

1.5 CHERE T 4= BRA X 35k
SR (K BIT 70 13 2

1.5°Ci#= B s T A5 T
FEXof v [ R ity v i 4 B
S (1) 2% (8] 22 S A A
140 4E J5 b ERS H £
LR AR e AR RAR B
1970 2016 =X 1l
UK)1AEA,
1977-2017 SE5% 8 /K 1L
UK )NAR A B FR S 547
Ay 2

1980 2011 F4=ERANH]
Hu DX UK )14 o P 5 AR A
oA

1982 2016 F=ALARIT il
KA

1984 2016 4Bk 28
VKA P AT 25 AR AL,
FHIE

COx [T Hi

IPCC (4¥K 1.5 CHEHE
KRR ) VK PEl 251k
T H R s

il Bk E AR RS
fil AR A TR
77 H R IX Al 5
M) 5 3 &
VKRB 2 2018 S fi
Ak g2 UK R
7
TR ) A

i A NIRPIAE L
%
M CMIP5 BE4¥k 1.5 C
FHE

9181

5842

6395

6484

8863

460

6982

5256

6841

9090

6961

128

6775

545

5995

10637

1471

2464

2039

FLEE, B, FMBh, L (2019). (Bl2EH AR5 THRE) [Science
Technology and Engineering], 2019, 19(6), 285-297.
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Appendix 6 The first 42 terms extracted from MCCC by the
functionality Keywords of Sketch Engine

Frequency Relative Frequency
Word Score
Focus Reference Focus Reference
1 | “FH#E ‘become warm’ 2,412 45,170 3,560.121 2.722 956.72
2 | R 754 8,492 1,112.907 0.512 736.82
‘temperature increases’

3 | IPCC 422 3,357 622.874 0.202 518.89
4 | =15 ‘high confidence’ 339 39 500.365 0.002 500.19
5 | vk)I| ‘glacier’ 1,972 99,240 2,910.68 5.981 417.1
6 | T ‘sealevel 337 8,274 497.413 0.499 332.58
7 | B4HE ‘warming’ 225 562 332.101 0.034 322.19
8 | UKiE ‘ice sheet’ 292 6,038 430.993 0.364 316.74
9 | AR ‘variability’ 207 1,014 305.533 0.061 288.88
10 | 3K ‘sea ice’ 282 8,758 416.233 0.528 273.09
11 | AL ‘warming’ 221 3,335 326.197 0.201 272.44
12 | CO2 760 54,749 1,121.763 3.299 261.14
13 | WGl 169 36 249.445 0.002 249.9
14 | 7= ‘greenhouse’ 1,642 145,899 | 2,423.598 8.793 247.59
15 | /5% ‘confidence’ 250 8,592 369.001 0.518 243.77
16 | Af& ‘climate’ 7,036 696,697 | 10,385.163 41.987 241.61
17 | km2 206 4,924 304.057 0.297 235.25
18 | SST 181 2,440 267.157 0.147 233.78
19 | Et 162 1,505 239.113 0.091 220.15
20 | il ‘sea temperature’ 164 2,414 242.065 0.145 212.19
21 | 3 ‘circulation’ 277 17,827 408.853 1.074 197.58
22 | WGl 131 2 193.357 0 194.33
23 | WGlII 130 2 191.881 0 192.86
24 | HiZk ‘the earth’s surface’ 822 88,384 1,213.275 5.327 191.93
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25 | VK% ‘Cryosphere’ 131 689 193.357 0.042 186.61
26 | #%F% 2% ‘Greenland’ 157 4,254 231.733 0.256 185.24
27 | GHG 128 490 188.928 0.03 184.48
28 | #E°F ‘anomaly’ 132 1,342 194.833 0.081 181.18
29 | SPM 133 1,665 196.309 0.1 179.32
30 | k&% ‘mitigate’ 703 84,185 1,037.631 5.073 171.01
31 | VkH# ‘glacial period’ 143 5,728 211.069 0.345 157.65
32 | it ‘temperature rise’ 206 16,503 304.057 0.995 152.94
33 | Hhuifi ‘ground temperature’ 169 10,638 249.445 0.641 152.61
34 | 2£%2 ‘holy baby’ 117 2,924 172.692 0.176 147.67
35 | [ “airosol’ 163 11,277 240.589 0.68 143.84
36 | H#L ‘days’ 162 11,621 239.113 0.7 141.21
37 | dbrEk 190 17,388 280.441 1.048 137.43
‘the Northern Hemisphere’
38 | #f§3 ‘sea/ocean surface’ 93 550 137.268 0.033 133.83
39 | “FiiLJZ ‘stratosphere’ 108 3,553 159.408 0.214 132.12
40 | MJEEHT1L ‘Gangdisé Range’ 94 1,049 138.744 0.063 131.44
41 | GMST 87 8 128.412 0 129.35
42 | 5 AbBK ‘carbon dioxide’ 889 154,697 | 1,312.167 9.323 127.21

XX




Appendix 7 The first 45 words extracted from MCCC by the
functionality Wordlist of Sketch Engine

Word Frequency Word Frequency Word Frequency
1 H) structural | 38,571 16 | — numeral | 2,533 31 | 8 1,799
particle ‘one’ adverb ‘also’
2 | fl‘and’ 8,995 17 | & 2,508 32 | & 1,731
conjunction auxiliary verb ‘etc’
‘will’
3 | 1 ‘at/in’ 7,036 18 | Hh[X 2,414 33 | HhER 1,699
preposition ‘region’ ‘the Earth’
4 | S fi% ‘climate’ | 7,036 19 | AFHE 2,412 34 | fg 1,686
‘become conjunction
warm’
5 | &tk 6,425 20 | W4T 2,357 35 | iR 1,642
‘change’ ‘research’ ‘greenhouse’
6 | /& “is 4,899 21| 4 nominal | 2,167 36 | W 1,572
measure ‘ocean’
word
7 | 4 ‘year’ 4,589 22 | Sl ‘air 2,155 37 | 3 to’ 1,570
temperature’ preposition
8 | 4=¥K ‘globe’ 4,363 23 | K ‘will’ 2,073 38 | KK 1,550
‘atmosphere’
9 | J aspectual | 3,744 24 | § ‘have’ 2,061 39 | & 1,485
particle ‘and’
conjunction
10 | Xt “for’ 3,528 25 | 4 2,036 40 | T 1,451
preposition ‘increase’ preposition
‘under’
11 | &M 3,129 26 | ¥K)1| 1,972 41 | EFF 1,447
‘influence’ ‘glacier’ ‘rise’
12 | 3,109 27 | &4t 1,918 42 | fHEK 1,438
‘inbewteen’ ‘system’ ‘emit’
preposition
13 | 5 ‘and’ 3,082 28 | X 1,827 43 | B 1,422
conjunction demonstrativ ‘carbon’
e  pronoun
‘this’
14 | N 2,913 29 | 1y 1,827 44 | 54K 1,314
preposition ‘average’ ‘gas’
‘for’
15 | imAE 2,751 30 | ¥k 1,823 45 | AN adverb‘no’ | 1,308
‘temperature’ ‘trend’
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Appendix 8 Delimitation criteria of Chinese lexical units

This Appendix expounds on the criteria for delimiting Chinese lexical units (including
explanation of Chinese morphemes and word-formation, and discussion on methods for

differentiating between Chinese words and phrases)

For Chinese, what identifying characteristics do lexical units share? Which criteria can be used to
identify lexical units? To answer these questions, let us first look at the delimitation of word (i)
in Chinese since word is the linguistic unit closest to lexical unit. Word in Chinese is the smallest

meaningful language unit that can stand on its own and freely enter sentences (Liu et al, 1983:2).

Determining word boundaries in Chinese is no easy task. No obvious clues can be drawn from the
word form. In written Chinese, a sentence seems to be made up of Chinese characters and
punctuation marks with no natural boundaries such as spaces between words. Different from
Indo-European languages such as English and Roman languages such as French, a word in Chinese
never shows inflectional changes of its form regardless of tense, voice, or its syntactic position in
sentences. For example, % (bian, ‘change’) never changes its form whether it is in &4 1 (‘I
changed’), /R4% T (‘you changed’), 1128 | (‘he changed’), or in AL 2.4 4% T (‘thoughts have
changed’), 2875 IFAE4F (“thoughts are changing’), 287£245 [ (“thoughts will change’).

Today’s disyllabic-word-dominant modern Chinese has evolved from ancient Chinese, in which
most words are monosyllabic. In this evolving process, monosyllabic words in ancient Chinese
have gradually developed into morphemes, free or bound, in modern Chinese (Zhang, 1985: 28,
31). To illustrate, in ancient Chinese, #F (h3i, ‘sea’) is a one-syllable word, so is V¥ (yang, ‘ocean’);
however, ¥ (haiyang, ‘ocean’) is a word in modern Chinese consisting of two morphemes — i
and . It is interesting to see that a number of monosyllabic words from ancient Chinese are still
present in today’s modern Chinese, notably in today’s four-character J§1%& (‘set phrases’) and
idioms. For instance, in the set phrase f§Z\E1 #i(shaozongjishi, ‘transient’), ZA(zong, ‘let go’)and

Hi(shi, ‘pass’) are one-syllable words from ancient Chinese, meaning /il (fangsong, ‘relax’) and
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YH 2% (xidoshi, ‘disappear’) respectively. It is perhaps this presence of ancient Chinese single-
syllable words that hinders the intuition of word boundaries for native Chinese speakers.
Questions arise even for native speakers whether #f7¥ is a word in itself or two words, or whether

¥ (hanleng, ‘cold’) is a word or two words.

Furthermore, the inner structure of many words in Chinese resembles much to that of phrases. A
free morpheme can enter sentences by itself and stand on its own. A compound disyllabic word
composed of two free morphemes and a phrase made up of two words (each word being a free-
morpheme word) are not easily distinguishable (Fang, 2019). For example, the linguistic status of
lexical items ¥ (hdiyang, ‘ocean’), FHiiE (shengwen, ‘temperature rises’), [&1I%, Z5H% extracted
from corpus MCCC, are not readily ascertained. Determining which one of the four is a word and
which one is a phrase is not straightforward even for native speakers. Besides, the existence of
special kinds of words called separable words (‘& & 17’) makes the task of word delimitation
much more complicated because separable words in Chinese are words that allow insertion of
certain elements and this insertion also leads to difficulties in differentiating separable words and

phrases.

Though this research is by no means a study on Chinese word-formation or word segmentation,
word delimitation is an insurmountable issue that must be tackled if we want to delimit lexical
units since words are linguistic items fairly close to lexical units in Chinese. Once we understand
properties of Chinese words, we could transit our discussion from word to lexical unit and
elaborate on characteristics of Chinese lexical units before proposing criteria for identifying
Chinese lexical units or Chinese terms. Reasons why it is more preferable to define terms in
Chinese as lexical units but not words will also be discussed once we have a full understanding of

Chinese lexical units.
To be able to delimit Chinese words, distinguish words from phrases and grasp the exact meaning

of words, we need to understand the inner structure of Chinese words and most importantly how

words are formed by morpheme(s). Morpheme, the smallest grammatical unit, is the smallest
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combination of phonetic sound and meaning (Liu et al., 1983: 1). Chinese is a language of one-
syllable morpheme (Fang, 2019) — the majority of morphemes in Chinese are monosyllabic. To
illustrate, 2% (bian, ‘change’), I (shang, ‘up’), 7t (sheng, ‘rise’) and Fi (rong, ‘melt/blend’), 3
(zeng, ‘increase’) are one-syllable morphemes — they are meaningful and cannot be further
divided. There are also a small number of two-syllable morphemes. For instance, iE#% (xiaoyao,
‘free and unfettered’), 1/j{& (panghuang, ‘hesitate about which way to go’), flEfl (paihuai,
‘wander up and down’), and MIHE (kafei, ‘coffee’) are two-syllable morphemes that carries no
lexical meaning once divided into 18, 2%, 175, 72, fE, 1, M, or HE. Morphemes consisting of three
or more syllables are only a few, examples including ¥4 % /J (qgiaokeli, ‘chocolate’), &7 % &
(shufulei, ‘souffle’), F£F7 K 75 (tilamisu, ‘Tiramesu’), BAKIL 7T (aolinpike, ‘Olympic’).

Chinese is a syllabic language — a one-syllable morpheme is represented by one Chinese character
in writing; therefore, the vast majority characters correspond to morphemes (Liu et al., 1983: 1).
The character | (‘down’), Ui (‘reduce’) and [% (‘fall’) each represents a morpheme. However,
some characters do not correspond to morphemes. To illustrate, none of the six characters 5,
%, 4, 11, 177, 12 corresponds to a morpheme because none of them carries meaning when

appearing as single character.

There are also characters that represent more than one morpheme and carry different meanings
in different words. As shown in Il X X 1& K id] # (Modern Chinese Dictionary, 2007), the
character K corresponds to three morphemes, each can be associated with a different part of
speech : K in the word UK 1| (‘glacier’) is a noun denoting the solid {K (‘ice’) that water turns into
when it falls below zero degree centigrade; K in the sentence 7KIfUK(‘the water is so cold’) is an
adjective describing the state of being cold; UK in the context /RHEH 71K I (‘please ice the juice’)
can also be a verb meaning making something cold by putting it together with ice or putting it
into the fridge. The character JI| represents three morphemes, denoting three different entities
—river (in & )I|H#, ‘all rivers flow into the sea’), a flat ground or open countryside (in — -
JII, “‘a vast expanse of flat land’), or road (in FEX %% /1], ‘1 will follow this road’). What is

interesting is that though #K and JI| each carry three meanings when standing alone in contexts,
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the word #K)1|, the two characters appearing together, becomes the bearer of the sole meaning

of “glacier”.

Recognising different categories of morphemes in Chinese is the prerequisite for a clear
understanding of the differences between simple words (H.4f1i]), synthetic words (& filid] )
and compound words (& & 1f]) . Morphemes can be divided into four types, namely free
morphemes, bound morphemes (morphemes that are not free), half-free morphemes,

morphemes that are generally not free (Lv, 1980: 4).

*  Free morphemes — morphemes that can either stand as words by themselves or combine
with other morphemes to form compound words. For example, {/K(bing, ‘ice’), ¥#F (hai, ‘sea’)
and 7% (bian, ‘change’) are free morphemes. They can stand alone in sentences or combine
respectively with morphemes JI|(chuan), 7K(water) and 4t (hua) to form compound words
VK )1l(bingchuan, ‘glacier’), #7K (‘sea water’) and Z81k,(‘change’).

*  Bound morphemes — morphemes that cannot stand on theirown in sentences, but must
combine with other morphemes to form words. fli(réng), for instance, is a bound morpheme
that cannot enter sentences by itself. It must combine with other morphemes: Ji (xiao)
fif(jig) or K (hua) to form words JH fll(xiaorong, ‘melt’), Fll fi#(réngjié, ‘melt’) and FlfL
(rénghua, ‘melt’).

*  Half-free morphemes — morphemes that can not only combine with morphemes words, but
also phrases and sentences. Examples that Lv (1980) enumerates include % (zhe), [ (le), i&
(hai).

*  Morphemes that are not free in most cases— morphemes that are generally recognised as
morphemes that are not free, but can act as free morphemes under certain circumstances.
One particular example is the morpheme % (yang, ‘oxygen as a chemical element’), which
generally speaking cannot stand on its own as a word, but has to combine with S(qi, ‘gas’)
to form % (yangqi, ‘oxygen’). Nevertheless, in specialised texts from the domain of

chemistry, % is observed to become a free morpheme that functions as a word by itself.
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Free morphemes and bound morphemes are the most relevant and the most important for word
delimitation (Fang, 2019:29) as well as for distinguishing words from phrases. Words in Chinese
are mainly constructed through the following four types of combination (Fang, 2019: 28), example

words taken from MCCC.

a Bound morpheme + Bound morpheme (B+B) 52 Ii(‘influence’). K ‘&
(‘happen’)
b Bound morpheme + Free morpheme (B+F) 2 M(accumulate’). FE A&
('mutate’). 45 H('result’)
¢ Free morpheme + Bound morpheme (F+B)  HE {L(‘warming’). J} &
(‘temperature rise’). V4 fl
(‘'melt’)
d Free morpheme + Free morpheme (F+F) H Ei(rise  high’)s & 59
(‘attenuate’). E4f('retreat’)
Words whose inner structure conform to a, b or c are called synthetic words(“& Ji.if]”) whereas
words conforming to d are referred to as compound words (“& & 17]”) (Fang, 2019: 28). Because
a bound morpheme cannot stand alone as a word, any two-character combination is a word if at
least one character is a bound morpheme (Yi, 2007:40; Wang, 2008:32). This confirmation
provides firm linguistic grounds for the differentiation of words from phrases when validating
candidate terms proposed by Sketch Engine, especially for a number of problematic cases. To
clarify, candidate term FtiiG(shengwen, ‘temperature rises’) on the Keyword list is by intuition a
word rather than a phrase. However, doubts arise when we try to divide this word into F+ and 5.
It appears that I can act as a word as in, for example, ii/Z F+ T (‘the temperature rises’), and
that Ji& is also capable of being a word as in, for instance 7K+ i ] (‘the water is lukewarm’). This
seemingly compositionality questions the status of F}ifi as a word. Nevertheless, it should be
noted that the meaning of i in JH& is 1% (‘temperature’) whereas i in 7K A2 i [ (‘the water

is lukewarm’) bears a different meaning of being warm or lukewarm. When expressing the
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meaning of ‘temperature’, i must be attached to [ to form the word i /& (wendu,
‘temperature’); i cannot stand on its own to mean ‘temperature’ i . Therefore, we know that
ii corresponds to two morphemes — a free morpheme meaning warm and a bound morpheme
meaning temperature. The meaning of 7+ in 7+ is ‘rise’ and when expressing the very meaning
of ‘rise’, 7} can stand as a word by itself as in ¥ /% F+ 1 (‘the temperature rises’). Ultimately, F}
i, conforming to structure c, is a word composed of a free morpheme 7 and a bound morpheme

1.

Free morphemes account for the majority of morphemes in Chinese. Su (1995) investigates 1000
characters that are most frequently used in Chinese and found that 983 out of 1000 characters
are free morphemes whereas the rest 17 characters are bound morphemes or single syllables
carrying no substantial meaning. Because free morphemes can act as words by themselves, some
Chinese words whose internal structure accord with structure d (F+F) are not readily
distinguishable from phrases. To illustrate, candidate term F} & (shenggao, rise high) on the
Keyword list is composed by a free morpheme Ff(sheng, rise) and a free morpheme 15i(gao, high).
It is intuitively a word rather than a phrase. However, the fact that Ff 5 can be extended to have
elements inserted in between Ft and /& as in the phrase 7151 & (‘rise to very high’) seems to

validate its status as a phrase. Other candidate terms extracted from MCCC that share the same

F+F internal structure with JF & include FJF. F#K. TR, k55, 49,

In order to determine whether these two-character lexical combination with F+F internal
structure such as Ft 15 are phrases or compound words, we must resort to some methods and
tests that confirm our intuition. Scholars researching in Chinese word-formation have
recommended various methods for testing words from phrases. Now we will investigate three

methods that are employed when validating candidate terms from phrases in this research.

Drawing support from the definition of word is the first method for validating the status of word
in this research. As pinpointed by Cruse (1986: 35), words are “the smallest mobile units”. Word

in Chinese is the smallest form that can enter sentences without being associated with certain
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elements (Fang, 2019: 23). One particular example of a word in Chinese is #K)I| (bingchuan,
‘glacier’).
(1) a. KJIFLAL T2 Have glaciers melted?
b. & ERUKJI IEAEINE L. Global glaciers are melting in an accelerating rate.
(2) D FEMREIA A IR R O S AR B 1 df i ?
What is now melting in Antarctica because of climate warming?
/NES: UK. Glacier.
It can be easily seen from (1) and (2) that the lexical form ‘K )|’ is a word that can be used freely
in sentences, and can be the answer to a question by itself. Although ¥KJI| is comprised of two
characters — two morphemes ¢k and JI| and we thus can divide #KJI| into even smaller units — K
and 1|, neither UK nor JI| could express the meaning of the word ¥K)I|. Though UK and JI| is
capable of each being a smallest meaningful unit, when they combine to form ¥KJI|, a new free
meaningful unit is formed that can stand on its own to denote the large solid ice that is formed
as a result of years’ recrystallization of snow. With the help of the definition of word in Chinese,
we can validate certain about the status of word of a number of candidate terms in this research

including 1B 4 (tuisuo, ‘retreat’), "Il (xishou, ‘absorb’), 5.

The definition of Chinese words as “the smallest mobile units” proves to be genuinely useful
when validating candidate terms in this research, especially for some problematic cases such as
AF[% (biannuan, become warm) and Z8¥4 (bianléng, ‘becomes cold’). Z8l% (biannuan, become
warm) is the first candidate term proposed by Sketch Engine on the Keyword list. Though intuitive
judgement may lead us to believe that ZFH% is a word, the following three examples question
whether 42H% is a smallest free unit.

(3) AfxAZWE . Climate becomes warm.

(4) 5 %24 . Climate becomes cold.

(5) S fEZE# . Climate becomes hot.
Suppose ZZH% is a word, then it must be a smallest free unit in sentences. Nevertheless, % can

be substituted with ¥4 (leng, ‘cold’) as in (4) and #\(re, ‘hot’) as in (5). Therefore, 8% is not
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the smallest free unit in sentence (3); rather, Z%(bian, ‘change’) and % (nuan, ‘warm’) is each a
smallest free meaningful form. Other evidence supporting that Z5H% is a phrase rather than a
word is that we could expand it by inserting other elements in-between 2% and F%. For instance,
by inserting 75 and 1R, Z8H% becomes Z8#+1RH%, which makes perfect sense meaning ‘become
very warm’. Similarly, 2874 can be expanded into 2815 3F % ¥4 (‘becomes very cold'). The fact that
adding more elements into ZZH% and Z5¥4 is also possible further proves that Z8H% and Z8¥4 are
verb-complement phrases (3 #ME &) where BZ and ¥4 are respectively the complement(#¥ME)
of the verb 7%. To illustrate, we could say 4 F< A8 15 LU FT L 42 FFELA — LK (‘Climate of this
year becomes colder than that of previous years’). Given these points, Z2H% is a phrase, but not a

word.

The second method used in this research to validate word status is the insertion criteria proposed
by Wang (1943) and expanded by Lu (1957). According to this criterion, a combination is a word
if it does not allow any insertion in the combination, and if it does allow, the combination is highly
probably a phrase. One particular example is 224k, 281t is a word since any insertion between
4% and 1t is not allowed. To clarify, it is impossible that we insert elements such as %, i, 1%, 4>
in between 7% and fb. *E AL, *Aitfb, *AB1E4L, *EAE do not make any sense. Using this
method, we could validate word status of candidate terms extracted including Flft, BEAL, HERL,
BRI, 478, 25 K etc. However, as pinpointed by Fang (2019), this method can only ascertain
word status of synthetic words containing bound morphemes, but not effective for verifying
compound words. Indeed, compound words such as F#{%, 7t 5, I35 are words though they do
allow insertion of certain elements in-between. These words, named as Separable Verbs (&
i ) in Chinese grammar, are exceptions for the Insertion Criteria. Overall, a two-character
combination must be a word if it does not allow any insertion; however, if it does allow, it does

not necessarily lead to the confirmation that it cannot be a word.

The third method is to evaluate whether a verb is a separable word ( ‘&4 17)’) . The concept

of & & 317 (‘separable verb’) was first advanced by Zhang (1957). Separable verbs in Chinese
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refer to a group of Chinese verbs that behave as words when used with its constituents
unseparated, but act as phrases when its constituents are separated (Zhang, 1957: 8). To clarify,
E K (changgé, sing) is a separable verb that can function as a verb when the two characters are
bind together and seen as a whole. For instance, in the sentence 1if."E K  ('She sang’), "8, but
not I acts as the sentence predicate while & is not the object of 'E. Because the inner structure
of separable verbs like "E#X resembles very much that of a phrase, 'K can also be a Verb-Object
phrase when its constituents ' and i appear separately as in the sentence g | — &k (‘She

sang a song’). In this sentence, ' is the predicate with #X as its direct object.

Regarding different types of separable verbs, Chinese scholars have put forward six kinds of
separable verbs, namely 5/ %284 Verb-Object separable verbs (Jin, 1984; Nie & Wang, 1994; Duan,
1994; Wang, 1999; Cao & Feng, 2003), 1% Verb-Complement separable verbs (Jin, 1984; Nie
& Wang, 1994; Wang, 1999; Cao& Feng, 2003) k& Coordinative separable verbs (Jin, 1984;
Nie & Wang, 1994 Duan, 1994; Wang, 1999) , 315 Subject-Predicate separable verbs (Wang,
1999; Cao& Feng, 2003).

o Zf)EAY Verb-Object e.g. Hly, FkK, Phisk

o FhkME Verb-Complement e.g. #25, F&AI%

o & Coordinative e.g. B, B4

e T 157 Subject-Predicate e.g. SkJ&, HRZT

F%1i (jiangdi, ‘reduce’), composed by two free morphemes [%(jiang, ‘fall’) and {%(di, ‘low’) is
included as an example for verb-complement separable verb in Jin (1984) and Cao & Feng (2003).
To clarify, [ (jiangdi, ‘reduce’) behaves as verb when the two characters are bond together as
in sentence IR IZ T &K ‘Air temperature gradually falls’. In comparison, when the two
character appear separately as in sentence iR PFE/F MK (‘Air temperature has fallen to a very
low level’), [E#5HAK (‘fall to a very low level’) is a phrase with 1% (di, low’) being the complement

of the predicate verb [%. As mentioned earlier, lexical items extracted from MCCC such as Ft &
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(shenggao, ‘rise high’), B (jiangdi, ‘reduce’), i 55 (jianruo, ‘weaken’) are quite problematic
cases because the intuitive judgement that these lexical forms are words is challenged by the fact
that they can expand into verb-object phrases F1753F & i (‘rise very high’), FFE/5 1K (‘fall to a
very low level’) and Ji 2I|1E 55 (‘attenuate to a very low level’). As a matter of fact, T} (shenggao,
‘rise high’), %1 (jiangdi, ‘reduce’), and & 55 (jianruo, ‘weaken’) are compound words as their

status as separable words is confirmed in Chinese linguistics (Pan, Ye, Han, 1993).
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Appendix 9 The screenshot of the Concordance page of Sketch
Engine

CON CORDAN CE Mandarin Climate Change Corpus(MCC) Yin...

Getmorespace @ G2 @ a 2

simple 71E] o 185 ¥ 3 = g v = =— e Kwic ~  +
273.08 per million tokens e 0.027% o Q - @ A - - Ex E u G) ‘ﬁr
O Details Left context KWIC Right context

doc0 <s> fiE SR T M B E AL FIE B Uk FREXFHEEELESIRNEm,
doc#0 gy 45 &bF Wb K&, SIE Tl 4t B N EHZE SR AR RE YR EE . </s><
doc#l R AT A M BME, kA K WREFT FE ME [ BA B XS  HE FEE Sk K.
doc#2 - RIE HIK By AR 1SN, BE R #H—F MR o </s><s> i F, hth 7K1 By RIE HE
doc#3 X B9 Bk R . EAL M AL TR OME  SEMNSBEFAE . </s><s> T FIE
doci#t fEIF 312, ME BB BEM AXENE ME TEMBHh. </s><s>Hk 7Bt pit
doci#6 3y F1 Tk ik Ff SE M LS AR ME E IR T SRETENEE, BN WETKEE
doc#7 ~ta T4y F=2  gloncosoIP S angE  hnEl 7 FIFEEO0IRBY IREC WM pomE T ol

JlJoooooond
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